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STRAWBERRIES UNDER IRRIGATION IN SOUTH TEXAS. 


By E. E. Brnrorp, B. 8., SUPERINTENDENT, BEEVILLE SuB-STATION. 


INTRODUCTORY 


For some years the strawberry crop has held more or less prominence 
in parts of Texas, and, of late, attention has been given to the production 
of the crop under irrigation in the Gulf Coast country of South Texas. 
Only in the last two or three years has any attention been directed to the 
crop in the lower Rio Grande region, and last year witnessed a considera- 
ble production. In the counties farther north, namely, Bee, Goliad, Vic- 
toria, Jackson and some others, strawberries have been raised, partly 
under irrigation and partly by dry farming methods. Some growers 
have been ‘eminently successful while others have practically made fail- 
ures. The failures have been due quite largely to the lack of knowledge 
concerning methods of handling the strawberries, particularly in pro- 
tecting the plants from the hot sun during the summer months. It is 
with a view of giving certain information that may be of benefit that the 
author has undertaken some investigations as to various varieties and 
methods in connection with the production of strawberries in this region. 

In the Jower Rio Grande district, not more than enough strawberries 
have been produced to supply the local demands up to the ae time. 
The marked success of some half dozen growers in the last year has 
caused a considerable number of farmers to undertake the production of 
strawberries. Attention should be called to the fact that the compara- 
tively high prices that have been received for strawberries in the South 
Texas country have been due to the fact that the local demand was no 
more than supplied. With the anticipated increase in acreage in the 
lower Rio Grande Valley it is probable that attempts will be made: to 
ship the berries to the larger market centers and some doubt is enter- 
tained as to the advisability of doing this on account of the long distance 
from the market and the perishable character of the product. To see 
the reasonableness of such a doubt, it is only necessary to consider the 
vicissitudes that have accompanied the production of other truck crops 
in the region. The data contained in this publication has been secured 
by experiments on the State Experiment Sub-Station at Beeville, Texas, 
and by direct investigation among the growers of strawberries in the 
region. 


SOILS. 


Generally speaking, medium textured soils are satisfactory for straw- 
berry production. Contrary to demands of most plants, strawherries do 
not require so much lime; in fact, strawberries will do well in soils that 
are slightly acid. A considerable amount of organic matter, such as is 
found in muck soils, is to be recommended. Alluvial soils in this region, 
except the heaviest clays, are doubtless adapted to strawberry produc- 
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tion. Among the soils of Southern Texas on which strawberries are 
likely to succeed, with irrigation, are the following: 

Houston loam, which consists of 8 to 15 inches of black sandy loam 
to loam: Goliad loam and Goliad sandy loam, which consist of 8: to 
15 inches of black sand loam or loam; the Miller silt loam, which con- 
sists generally of 14 inches of reddish silt loam, found along some 
streams; the Beeville fine sandy loam; the Victoria loam; Victoria fine 
sandy loam; the Edna loam and Edna sandy loam; the Trinity clay, 
which consists of several inches of black loam or clay loam on the sur- 
face and is alluvial in origin; the Brennan fine sandy leam, which con- 
sists of several inches of gray to brown sandy loam or loam. ‘These 
soils have been classified and mapped by the United States Bureau of 
Soils and their location can be determined by reference to the publica- 
tions secured from this source. 

The soils of the lower Rio Grande Valley that are adapted to the 
growth of strawberries are the Laredo silt loam, which is not very ex- 
tensive; the Laredo silty clay loam, which is known as the “resaca” 
soil or “ebony” soil of the region; and Laredo clay. 

PREPARATION. 


The land to be devoted to strawberries should be prepared in a very 
thorough manner in order to get rid of as many weeds and to get 
the soil into as good a condition, as possible. It will be found ad- 
vantageous, oftentimes , to apply barnyard manure and to plow this 
into the soil and also to plow under a crop of cowpeas sufficiently in 
advance of transplanting to allow the organic matter to rot. The break- 
ing for strawberries should be done in August or September, if the 
transplanting is to be done in the early fall. Some of the successful 
growers maintain that the ground should be broken, if possible, to a 
depth of 6 or 8 inches. The breaking should be followed with a dise and 
smoothing harrow until the soil is thoroughly pulverized and in good 
eondition. 

Where any crop is to be produced under irrigation the necessity for 
leveling the ground is apparent, and this is especially true where straw- 
berries are produced, on account of the fact that if the water comes 
in contact with the vines during the hot season of the vear. the vines will 
scald and die. Water should never he allowed to come in contact with 
the berries as that will make them soft. To overcome such conditions, 
the ground must be leveled and a grade of not more than two or three 
inches to the hundred feet is sufficient. The furrow system of irrigation 
should be used and the best method yet tried is that of making ridges 
and furrows before the plants are set out. One grower who hag been 
successful near Brownsville, made his ridges about one foot high and 
about one and one-half feet apart. This, howev er, is too close for prac- 
tical operation. Beds should be thrown up two feet wide, from eight 
inches to a foot above the bottom of the furrow and the distance be- 
tween these beds should be about three feet. Then, one row of plants 
may be set out on each side of the bed, making two rows every five feet. 

Where single row ridges are thrown up it will be found advantageous, 
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particularly during the ripening period of the berries, to arrange the 
irrigation system that the water can be applied in furrows so that every 
other furrow may remain dry, for the convenience of the pickers. 
Where the double row svstem is used the pickers will necessarily be 


compelled to walk on the tops of the beds between the rows when it is 


FIGURE 1.* 
A—Plant ready for transportation. B—Plant before trimming. 


too wet to get into the furrows. This system of planting will permit of 
cultivation with a horse or mule. If the rows are planted close together, 
it will not be advisable to put in an animal to pull the cultivator. 
Strawberries require a large amount of water and consequently more 
*Courtesy of Department of Horticulture, Purdue University Experiment Station. 
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thorough cultivation must be provided because the constant application 
of water by irrigation will make the soil compact, and crusting will fre- 
quently occur. The rows therefore should he sufficiently long to make 
it practicable to plow with a horse. Where the plants are set on the 
double-row beds, the hand cultivator should be used on the beds between 
these rows. 


TRANSPLANTING. 


The present practice in the Rio Grande region is to set out the plants 
in September or October, the crop being taken off from January to May 
following. If it is not desired to secure a heavy crop of strawberries the 
first year, later transplanting may be done with profit. The plants 
should be trimmed, the bruised roots cut off and the dead or old leaves 
removed before they are set out. Figure No. 1 shows condition of the 
plants when ready to be set out. 

Figure No. 2 shows the various positions in which plants are some- 
times placed; the character, depth and position of roots beg shown. 

On account of the fact that up to the present time, very few people 
in the lower Rio Grande region have learned how to carry the plants 


FIGURE 2.* 
Plant set properly. Set too shallow. Set too deep. Roots carelessly bunched. 


over the summer, the tendency has been to set the plants very thickly 
during the early fall with the idea of making the total income during 
the following winter and spring months only. The methods necessary 
for carrying the plants over the summer have now been determined and 
since the crop is much greater during the second and third years than it 
is the first, these methods should be understood by every grower. 
Where the plants are set on ridges one and one-half feet apart and 
eighteen inches apart in the row, 19,362 plants to the acre will be re- 
quired. Where the ridges are three feet apart and eighteen inches. be- 
tween plants in the rows, 9,680 plants will be required to the acre. 
Where the double-row bed system is used, and distance between beds 


*Courtesy of Idaho Agricultural Experiment Station. 
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is three feet and the rows on the beds are two feet apart, 11,616 plants 
to the acre will be required. Where the plants are carried over the sum- 
mer and a second year’s crop is produced, this will be found to be 
amply sufficient as the plants will spread out considerably during the 
second year. 


The following conclusions have been arrived at after experiments 
were conducted at the Beeville Experiment Sub-station: 

“Plants should be set in three-foot rows, from 18 inches to 2 feet 
apart. This will give from 9,680 to 7,260 plants per acre. It is not 
advisable to set plants closer than this. Runners should be kept closely 
cut. Too close setting will give a maximum amount of small and in- 
ferior fruit. 


VARIETIES. 


There are a large number of varieties of strawberries, but only a 
comparatively small number of them are known to be adapted to the 
South Texas region. Among those varieties that have been successfully 
grown in the lower Rio Grande region, are the Saint Louis, Klondike, 
Lady Thompson and Buster. 

At Beeville, 41 varieties have been tested ancl the following are among 
the best that have been grown there under irrigation: 

BRANDYWINE: This is a late ripening variety and is vigorous and 
fruitful. The flowers are perfect. The fruit is large, firm and of good 
color and flavor. The berry is conical to angular; in color it is. red 
and the flesh is mildly acid. The plant bears a medium number of 
runners. The fruit is of good shipping quality. It is one of the best 
varieties tested at the Beeville Experiment Sub-Station. 

SAINT LOUIS: This is an early ripening variety, and is fairly 
vigorous and productive. The flowers are perfect. The fruit is large. 
soft and light in color. It is one of the best varieties for home use. 

KLONDIKE: This is an early ripening variety which is fairly vig- 
orous though it does not produce a large number of runners. The flow- 
ers are perfect. It fruits abundantly and the berries are large, smooth 
and uniform and of excellent flavor and color. The flesh of the berry 
is red, acid and firm. It is one of the best varieties tested at the Bee- 
ville Experiment Sub-Station. 

BUSTER: This is a medium early fruiting variety and of good 
color and size. The variety is resistant to drouth and produces plenti- 
ful runners. 

LADY THOMPSON: This is an early ripening variety, which is 
vigorous and productive. It has perfect flowers. The fruit is of good 
quality, resembling the Klondike except being a little more oblong in 
shape. The flesh is pink, sub-acid and medium firm. Its shipping 
quality is fair. It produces runners in medium number, 

MARSHALL: “This is a medium ripening variety, which is vigor- 
ous and fairly productive. The flower is perfect. The fruit is firm and 
of good color and flavor. It is among the best of varieties tested at the 
Beeville Experiment Sub-Station. 

BEN DAVIS: This is an early ripening variety, which is vigorous 
and productive. It has perfect flowers. The fruit is large and of good 
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color. It is one of the best varieties tested at the Beeville Experiment 
Sub-Station. 

MICHAEL’S EARLY: This is an early variety which is vigorous 
and moderately productive. It has perfect flowers, fruit is medium firm 
and of good color and size. It is the earliest variety tested, as well as one 
of the best. 


SEX OF PLANTS. 


“The sexual status of the variety should be known, since some kinds of 
strawberries bear imperfect, pistillate or female flowers which will not 
set fruit unless they receive pollen from perfect male or staminate flow- 
ers borne on other varieties. These last will set fruit from their own 
pollen. 

At least one row of a perfect flowered variety should be set beside 
every three rows of an imperfect flowered kind. ‘Imperfect fertilization 
is often indicated when nubbins, berries with hard, greenish, undevel- 
oped tips, are found plentiful on any variety. 

All of the varieties that are described above are perfect flowering 
plants, and, consequently, an intermixing of varieties is unnecessary 
when any of these are used. 


SPRAYING. 


“The principal strawberry diseases are mildew and leaf spot. The 
mildew is usually most serious during the warm, muggy weather of 
early summer toward the close of the bearing season. Here in the warm 
climate of Texas probably the best treatment for this trouble is sprink- 
ling the plants with powdered sulphur so that the heat of the sun will 
slowly. vaporize the same, killing the mildew as in the case with the 
rose, 

The other disease, leaf spot, or blight, appears as reddish or red edged 
spots scattered over the leaf or running together in serious cases, usually 
most abundant on the older leaves. When this disease appears in the late 
summer upon the leaves of the preceding season one need have ut little 
anxiety over the probable damage. If, however, the disease appears 
early in the season, attacking the fresh foliage, the plant should be 
promptly sprayed with Bordeaux mixture of 4-4-40 formula.+ Two 
or three sprayings with this fungicide at intervals of two or three 
weeks, as the progress or the changing of the disease indicates, are 
usually sufficient. Where the disease is of annual occurrence and serious 
‘t is often of much value to cut the tops as soon as the picking season is 
over, gathering these and removing them from the patch to be burned, 
allowing an entirely fresh growth to dev elop. And spraying of this new 
growth is doubly effective in the absence of the diseased material of the 
preceding season, which has already been removed.’’t 


*Bulletin 536, Agricultural Experiment Station, Geneva, N. Y. 


j4-4-40, Bordeaux Mixture, consists of 4 pounds copper sulphate, 4 pounds 
slaked lime, and 40 gallons of water, 


tDr. F. H. Blodgett, Plant Pathologist, Texas Experiment Station. 
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RULES FOR PICKING AND PACKING. 


In no case should berries be picked when there is moisture on the 
vines, 

Berries should not be picked until they are entirely pink or three- 
fourths red. 

* In cold weather berries may be picked when they are riper than when 
the weather is warm. 

When berries are to be packed, the pickers should not be allowed to 
hold several berries in their hands at the same time. Berries for ship- 
ment should be picked leaving half-inch stems. Berries for shipment 
should not be touched with the hands. 

The berries in boxes should not be allowed to stand in the sun. 
There should be no culls in the box; only full sized berries should be 
used for shipment. 

After the box is half full, the berries should be placed stems down 
so that the top layer will be level. Boxes should be filled solid, leaving 
the least possible amount of vacant space, especially at the corners or 
they will be short in weight and they will settle, and therefore bring 
less money. 

The top layer of the box should be three-eighths of an inch above 
the top of the box and the top row should be no better than the bottom. 
Packers must be required to sort out all green, over-ripe, misshapen or 
undersized berries. ; 

Clean crates and clean hoxes should always be used. 

The foregoing directions are practically those that are given out by 
the Idaho Experiment Station in Bulletin No. 70 and are followed by 
growers in that State. 


IRRIGATION. 


Except on some low, sub-irrigated soils, strawberries cannot be profit- 
ably produced without irrigation in this region. As previously stated, 
the water should be run in the furrows, but. should never be allowed to 
touch the plants. ‘The moisture should reach the roots by capillarity. 
Some successful growers advocate that the irrigation should be done at 
night, especially during the hot summer months. The amount of irri- 
gation will depend upon the amount of rainfall and the character of the 
soil. The more thorough the cultivation, the less will be the amount of 
water required. Excessive irrigation during the time when the strawber- 
ries are in bearing should be avoided or there will be danger that the 
fruit will become soft. On some soils, growers state that it will be 
necessary to irrigate as often as once every week or ten days during 
the summer months on account of the great heat and rapid evaporation. 


PICKING SEASON. 


The ripening season in the vicinity of the Beeville Experiment Sub- 
Station begins about March 15th. This, however, depends upon the 
season, In the season of 1911, ripening began about Mey 1st. In the 
lower Rio Grande region, ripening of the earliest varieties begins in 
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December and the picking season continues oftentimes until the latter 
part of May. ; 

“In the height of the season the berries will have to be picked every 
day, but at the beginning and end of the season every other day, or 
once or twice a week will be sufficient, though at the end of the season 
the berries will get so soft that daily picking may be necessary.”* 


SUMMER TREATMENT. 


On account of the fact that the second and third years are the best for 
the production of strawberries it is essential that every possible cere be 
taken to insure the life of the plant during the summer months. Va- 
rious methods have been tried, but only two have thus far been found 
that have proved anything like successful. At the Beeville Experiment 
Sub-Station, nine separate tests were conducted with mulching, using 
cotton seed hulls. The hulls were applied in the spring following the 
picking and the plants were practically covered. Irrigation was pro- 
vided eight times during the summer. In October the mulch was re- 
moved and in none of the nine tests were there less than 81 per cent of 
healthy plants. The average of the nine tests showed that 84 per cent of 
the living plants in the spring were healthy and vigorous when the mulch 
was removed in October. 

Another, entirely different system of protection was provided by a 
grower in the lower Rio Grande region. In this case, popcorn was 
planted in the bottom of the furrows between the rows of strawberries. 
The strawberries were irrigated at frequent intervals during the sum- 
mer. As the popcorn grew, the lower leaves were stripped off so that 
air circulation was provided about the plants. It is impossible to say 
just what percentage of the plants on the acre was lost. The following 
year this grower did not plant popcorn in the furrows, but allowed the 
weeds to grow. This was found to be much less satisfactory than the 
use of popcorn, as a considerable number of plants were found to be 
dead before the summer was over, particularly in the spaces where the 
weeds were not tall or abundant. 

Other methods have been tried for preserving the plants during the 
summer, among which are the use of straw mulch, use of cane, and the 
use of cotton, planted between the rows. None of these have proved 
satisfactory. Suggested methods are the use of shredded cane from the 
sugar mill as a mulch, and the growing of castor beans between the 
rows. Present indications point to the use of popcorn as the most sat- 
isfactory method of shading the plants during the summer in the lower 
Rio Grande region, and this will probably be satisfactory in the greater 
part of the irrigated district. Cotton seed hulls are expensive when pur- 
ees in an amount sufficient to mulch any considerable area of straw- 

erries. 


COST OF PRODUCTION. 


The determination of the amount of work required and the amount of 
cash outlay in the production of strawberries are difficult on account 


*Rio Grande Horticultural Society. 
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of the scarcity of definite records where strawberries have been pro- 
duced, but several growers were interviewed and the estimation of the 
amount of labor required and the cash expenses were determined so far 
as possible for one acre. 

*The average of these records is approximately as follows: 


Man Horse 
Days. Days. 
For breaking, discing, harrowing and leveling........... 14 51/6 
Hor Magimg wor prepare hedsv. cep eee Fa Se ee 2 4 
For working on borders and ditches... ss. 4... cncee esas 2 
Por wansplanine 10,000 plants: Sassi ease eye delice os 8 
BP wer ye APM AONe , Focal A wre hies oe oe sts thaw eee ers a 6 
Pierre © MER V AION] 0. ws aoe eS oxtuac nse «er > 8 Shen's on os 15 15 
Por end workiwsih the. hoor. cals. cide sos soe oreo & Bye 12 
PPA Satie ok. cs ars oh, ce ln oe caine apne Sees: 6 
Por mecd palling by Wand.) cascrec o3 9 canter ates ce ee 9s 10 
For planting popcorn for summer shade...:........... i! il 
PEN eter ok 2 or eS os eee SEAR oR 8 awa 564 25 1/6 


Of the cash expenses the following is an average summary of the 
data available: 


Picking 2,000 quarts (estimated yield per acre at 3c)......... $ 60.00 
10,000 plants per acre at $3.50 per thousand................. 35.00 
er OU AM ce iy phat het oo Os dks usins Geet Sohne Malas 12.00 
Dee ine TR ALTONE, WANE Ao iat. ve cite ssw c's preke, oievele srate o'a, sme eyes 10.00 
Interest on land valued at $150 per acre at 6 per cent......... 9.00 
Weite oc caan tapor,-b6+ days ati DGs.0s.. via settee se es ee eee 42.37 


Value of mule or horse labor, 25 1/6 days, at $1 for each horse.. 25.17 


eal expenses Tor first Veat Per ACS... 65 cvs. d oad 9 ae terol $193.54 


It must be borne in mind that these figures are not absolute. Various 
growers will adopt methods of their own which will require greater or 
less labor in the various operations. It should be noted that no charge 
is made for overseeing the operations which will be absolutely neces- 
sary when the character of the labor of South Texas is taken into con- 
sideration. If the land owner undertakes the production of strawberries 
himself directly, his labor per day is of greater value than seventy-five 
cents, which is the average wage for Mexican labor. When growers 
generally have learned the methods of carrying the plants over the hot 
summer the necessity for replanting every year will be eliminated and, 
consequently, a very material lessening of expense will be noted the sec- 
ond year. The original cost of plants and the cost of transplanting, of 
course, will be done away with as well as the original preparation of 
the ground so that the cost after the first year will be decreased to ap- 
proximately $100 per acre. 


*Courtesy of Office of Farm Management, United States Department of Agri- 
culture. 
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CONCLUSIONS. 


Strawberry production under irrigation in some portions of South 
Texas is in its infancy, although some growers have been eminently 
successful in supplying the local market. It must be borne in mind that 
when the local demand is supplied, the same difficulties of marketing 
the product will be encountered as in disposing of other truck crops. 

Soils that are adapted to the production of strawberries are generally 
of a sandy loam or loam character, although some of the heavier soils, 
particularly those of alluvial origin, are well adapted. 

The most thorough preparation of the soil for strawberries is essential. 
Barnyard manure plowed into the soil and allowed to rot will generally 
prove advantageous. The plowing under of a crop of cowpeas two or 
three months previous to the setting of strawberries will add organic 
matter that- will generally prove beneficial. Strawberries should be 
planted on ridges or beds two feet wide with three feet between the 
beds. This will provide two rows to every five feet. Thorough cultiva- 
tion should be given ag soon as possible after each irrigation. Rows 
should be so long that it will be practicable to plow with horse or mule. 
Cultivating between the rows on the beds may be done with a hand cul- 
tivator. 

Plants should he set not closer than eighteen inches apart in the row. 
Where the transplanting is on this basis, with two rows to five feet, 
11,616 plants will be required to the acre. After the first year, the 
plants will be found to be amply close together by this practice. Too 
close planting will have a tendency to give a maximum of small and in- 
ferior fruit. ; 

Only four or five varieties of strawberries have thus far been grown 
successfully in the extreme South; the Saint Louis, Klondike, Lady 
Thompson and Buster are satisfactory. Other varieties that have tested 
well at the Beeville Sub-station are the Brandywine, Marshall, Ben 
Davis and Michael’s Early. 

When strawberries are put out it is essential that the sexual status 
of the plants be known. Imperfect pistillate or female flowers will not 
set fruit unless they are fertilized from a perfect male or staminate 
flower borne on another variety. The perfect flowering plants, however, 
are self-pollinating. All of the varieties mentioned in this publication 
are perfect flowering plants. 

Some plants in South Texas have been attacked by “sphaerella 
fragariae,” which is a fungus disease affecting the leaves. A spray of 
4-4-40, Bordeaux mixture, should be used for the control of this disease. 

Where strawberries are to be handled on a large scale, in order to be 
shipped, great care must be exercised both in picking and packing, in 
order that every possible advantage may be made use of in getting the 
fruit on the market. 

The amount of irrigation required for strawberries will necessarily be 
determined by the grower. Care must be exercised that excessive irriga- 
tion is not provided during ripening period or the berries may be too 
soft for commercial use. Frequent irrigations will be required in the 
ea both on account of evaporation and the growth of popcorn 
shade, 
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Picking season in the lower Rio Grande region is from December to 
the latter part of May, depending somewhat upon the season. Farther 
north, in the vicinity of Beeville, the picking season is from the middle 
of March to the latter part of May, although this will depend quite 
largely upon the season. Berries must be picked every day when the 
season is at its height. 

It is essential that methods be followed which will insure the life of 
the strawberry plants to the second and third years. The use of a sur- 
face mulch of cotton seed hulls has proved satisfactory in the region 
about Beeville. In the lower Rio Grande region a shade provided by 
popeorn between the rows has proved satisfactory. 

The cost of production of strawberries will be approximately $200.00 
per acre for the first year. If the plants are carried over the summer 
successfully, the. second year’s cost will be reduced by about one-half. 
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ANCHORING HOUSES IN OVERFLOW DISTRICTS. 


BY LB. YOUNGBLOOD, DIRECTOR. 


A considerable loss of houses occurred during the recent floods on 
the Brazos and Colorado rivers and their. tributaries, which might have 
been avoided had the houses been securely anchored to the earth. 

For the convenience of those wishing to secure their houses so that 
they will withstand the heaviest floods, the writer has had Professor 
A. Mitchell of the School of Engineering, A. and M. College of Texas, 
prepare plans for two kinds of foundations or piers, to be used in 
anchoring houses in the river bottoms. The first design, as shown in 
Figure 1, calls for three logs, an iron rod, two washers, two nuts, and 
some tar for painting the iron. It shows the pier to be a log averag- 
ing 10 inches in diameter, and the other two logs, or “dead men,” 12 
inches in diameter; the rod to be 11 feet and 8 inches long and 14 
inches in diameter, assuming that an elevation of six feet is necessary 
in order to keep the house above the water in times of highest overflow. 
These materials obviously are of sufficient dimensions for most any 
building likely to be built in the bottoms. For the smaller tenant 
houses, provided they are not built in a location where the current is 
likely to be very strong in times of overflow, smaller rods and shorter 
“dead men” might be used with safety. The only reason, however, for 
reducing the size is the matter of saving a few dollars per building in 
the cost of iron. The elevation of the house is purely a matter of 
judgment on the part of the farmer. He can determine for himself 
how high each building should be elevated above the ground in order 
that-it may remain out of water when the floods are highest. The 
marks on trees and buildings made by the recent overflow are a very 
good basis for an estimate of the proper elevation. 

The iron should all be cleaned, and painted with hot tar to prevent 
rusting. A 2x6 stringer, shown in the figures, on top of the floor 
joists, is provided to overcome the buoyant force of the water and to 
hold the house firmly in position on the piers. 


SETTING THE LOG FOUNDATION. 


In setting the log foundation, dig a trench five feet deep, eight feet 
long, and wide enough for a man*to work in. Through the log bore a 
hole 12 inches in diameter, three and one-half feet from the end of 
the eight-foot log. Put the iron rod through this hole, put on the 
washer, and screw up the nut on the rod. Drop the log into the trench 
with the rod standing vertically. At right angles to this trench and 
across the middle, dig another trench six or eight feet long, to the 
level of the top of the log first placed. Into this trench drop the other 
log, close to the rod, as shown in the plan of Figure 1. 

On top of the second log set the upright post on the horizontal log, 
at the point of intersection, hewing the bearing surface slightly to give 
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Figure 1. Showing detail of log anchor. 
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a smooth footing for the post. Fill up the trenches with the same soil 
as originally removed, and tamp carefully as filled. 

Referring again to Figure 1, please note: 

1. That the rod is anchored to the lower log- 

2. That the upper log lies across the lower. 

3. That it is not necessary to tie the logs together, .as the soil will 
hold them in place. 

4. That the post sets on the upper log immediately above its inter- 
section with the lower. 

5. That the logs must be surfaced at the bearing points. 

6. That the rod passes through a solid sill (6x6 or 8x8, depending 
upon the size of the house), up between the floor joists, which should 
not be lighter than 2x6, and through a stiff stringer, not lighter than 
2x6, which is notched into the floor joists. 

%. hat the rod is fastened by a nut resting on a washer not smaller 
than five inches in diameter. 


STRENGTH OF RODS. 


The strength of the various sized rods recommended for use: in the 
log foundations will be found in the following: 


4-inch rod will hold an upward pull of.............. 4,000 pounds 
2-inch rod will hold an upward pull of.............. 8,800 pounds 
1-inch rod will hold an upward pull of............ -. .15,800 pounds 
14-inch rod will hold an upward pull of.............. 24,600 pounds 
14-inch rod will hold an upward pull of...... blab Bee 35,400 pounds 


These figures would indicate that even a one-half-inch rod would be 
sufficiently strong to hold the average river valley tenant house very 
securely, and, of course, is cheaper than the larger rod. 


COST OF IRON. 


I am advised that these rods may be purchased of hardware dealers 
for three and one-half cents per pound, and the nuts and washers for 
eight cents per pound. 

The following figures will give the weight of the rods of various 
sizes, per foot, from which one can easily compute the cost of a suffi- 
cient number of rods to anchor a given house: 


4-inch rod weighs .67 pounds per foot. 
#-inch rod weighs 1.5 pounds per foot. 
1-inch rod weighs 2.67 pounds per foot. 
14-inch rod weighs 4.17 pounds per foot. 


34-inch nuts weigh 14 nuts to the pound. 
#-inch nuts weigh 4% nuts to the pound. 
1-inch nuts weigh 24 nuts to the pound. 
14-inch nuts weigh 14 nuts to the pound. 
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Four rods 11 feet and 8 inches long, eight washers, eight nuts, and 
two 2x6s to go across the ends of the floor joists are all the materials 
that would have to be bought in order to anchor a rectangular house 
according to the plans suggested. 

For convenience, we will figure that each nut and washer for the rods 
will cost five cents each, or a total of eighty cents per rod, for washers 
and nuts. 

Using ihe preceding figures, the cost of hardware for anchoring one 
house will be as follows: 

Using $-inch rod: 


4 rods 11 ft. 8 in. long=46.66 ft.—31:26 pounds at 3.5¢ per 


| SON E GTS ML gee lel a PrN RPI PR eR eee than MAI en Shs - $ 1.10 

Se aShers Aid Cuca Cline teed a0) irae ns metonsl OSE Re eeeeRS Goel eee La ete. ke ee 40 
SEM UTS Wat D CLEA CHP R eeeiee via Cie cig ee Sie ac eo eM eians, wie airelle etaas eel eee 40 
$ 1.90 


Using #-inch rod: 
4 rods 11 ft. 8 in. long=46.66 ft.=70 pounds at 3.5¢ per pound.§$ 2.45 


SMV ASH ETS Fa LPOCLCACH 5.5 he dutepancarete nua the ois Ore eee 40 
ASPET Ue et) COCA CLs chars, ctu aiich tue ual Si -oh 0 fahcalga pee cise ES eS eee ia cia 40 
$ 3.25 


Using 1-inch rod: 


4 rods 11 ft. 8 in. long=46.66 ft=125 pounds at 3.5¢ per pound . $4.35 


8 washers BLOG CRED. 5.5 as Biiaiy ecw Se dase ea) 91s Ce _ 40. 
SIMUL SMA DG MOA Clic Pate h-..5010 ms co uecgene orale ie iebanes caaut of Skane ae eee 40 
$ 5.15 


Using 14-inch rod: 
4 rods 11 ft. 8 in. long—46.66 ft.=194.5 pounds at 3.5¢ per 


DOQVENIG) Were, Gh otatec.s azs\5' 5 shad b-s o°G, « » eee etek in lleianite ak Oe ea $ 6.81 

SEV ACM OMS AEs OLC CAG cic ci a9 <c0:b ans. m0: 0, Ae aeae iO ee ee eee 40 
Pini) WEG eer La GCGAGIN ce bette tare ts if aclicl actos aie ck) cet cM tea meee te eee 40 
$ 7.61 


The cost of digging the trenches for the “dead men” ‘and of getting 
out the logs are not included, but certainly the total expense, everything 
counted, is insignificant when considered as an assurance tnat the house 
will not be washed away. 

Figure 2 shows plan for reinforced conerete pier, which is described 
as follows: 

This figure represents two reinforced concrete piers, one for a corner 
and one intermediate pier. The specifications given are for 1:3:5 con- 
erete. The footings may be reinforced with rods or old railroad rails, 
as shown in the sketch. The reinforcing should be placed near the 
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upper surface of the footings, since that surface is in tension due to 
the upward and lateral force of the water in times of flood. The re- 
inforeing- rods and anchor rods should be bent at the ends, as shown. 
The stringer shown on top of floor joists should be stiff, as it is de- 
pended vpon to hold the floor system down and overcome the buoyant 
force of the water. It is estimated that a force of ten tons would be 
required to lift one of these piers out of the ground, neglecting the 
pressure of the atmosphere, which, of course, would materially increase 
the force required. 


| Plantation owners are urged to anchor their houses, not only as a 
protection to the houses, but also to the lives of the people on the farms. 
The purpose in elevating the houses is twofold: First, to keep them 
above the water; and, second, to improve health conditions. 
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TRUCK FARMING. 
By H. Ness, HorrTrouLtTurist. 


INTRODUCTION. 


The object of this bulletin is to furnish answers to the numerous 
inquiries in regard to the cultivation of truck crops coming to the 
Horticultural Division of the Texas Agricultural Experiment Station. 
Many of those making these inquiries are late immigrants from the 
other States, who have secured small farms in Texas for the purpose of 
going into truck farming; others are cotton and corn farmers, who are 
seeking to diversify their present one-sided and perhaps unprofitable 
system. It is not difficult to perceive that these people, in many in- 
stances, expect to produce their truck crops on lands already impoverished 
and worn; and that they expect to restore the fertility of the soil by 
commercial fertilizers especially compounded for each particular crop. 
Hence, the queston: ‘What ingredients and amounts of commercial 
fertilizers are best for each particular crop?” Many correspondents offer 
to send a sample of soil so that the Experiment Station may determine 
what class of crops are adapted to it, or what special fertilizers to pre- 
scribe for a given crop. The case is very similar to that of a person, 
vhose energies are impaired by overwork and from living on poor and 
msufficient food, demanding a special tonic from the physician to restore 
his ‘strength. The physician will say that no tonic will be of lasting good, 
and will prescribe plenty of wholesome food and reasonable rest, before 
more strenuous work is permitted. 

Since the ideas concerning the maintenance and restoration of the 
fertility of the soil seem to be at variance with the actual facts, it is 
not inappropriate to preface this bulletin with a short treatise upon 
the improvement and the conservation of the soil. 


THE SOIL. 


The first requisite to a productive soil is an abundance of available 
plant food; the second is, that the soil be sufficiently porous to allow 
a fair amount of aeration and subdrainage, and at the same time have 
the ability to retain moisture during drouths. 

The ideal soil for truck crops, then, may be described as a loam of 
moderate compactness, good depth, underlaid by a clay that is sufficiently 
porous to be spaded with moderate ease. A sandy soil too loose and airy, 
or a clayey soil too stiff and compact, can readily be changed into the 
proper texture by the application of either stable manure or green 
manures. Of these, the green manure from cowpeas, plowed under 
when in full bloom, has decidedly the most beneficial effect. The de- 
caying materials from such a crop renders the soil mellow, easily tilled, 
and especially retentive of moisture; nor is that “firing” of the crop 
in evidence so often noticed during drouths after applications of unde- 
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composed stable manure. Land subject to washing, no matter what 
texture, is more readily cured of this fault by crops of cowpeas given to 
it than by any other applications. 

Besides this physical amelioration, the green manure from cowpeas 
gives the land nitrogenous fertilizer—much cheaper and much more 
lasting than the same amount of plant food applied to the soil from any 
commercial source. 

It is evident, from the comparatively small use that is made of cowpeas 
as a fertilizer, and the ever increasing use of the costly commercial forms 
of nitrogen (which, at best, can only stimulate a single crop), that our 
farmers have failed to realize the great importance of cowpeas as a soil 
renovator and creator of fertility. 

The Bureau of Soils of the National Department of Agriculture has, 
along with its soil surveys, carried on a series of experiments, em- 
bracing the same soils as the surveys, to determine the fertility of the 
soils as affected by manures. The mineral fertilizers used in these ex- 
periments consisted of high grade nitrates, phosphates, and sulphate of 
potash, applied at the rate of 200 pounds per acre and lime at the rate 
of one ton per acre. These fertilizers were used both singly and in 
combination, but always at the same rate. The organic fertilizers con- 
sisted of well composted stable manure, at the rate of ten tons per acre, 
and green cowpea vines at the rate of five tons per acre. This latter 
was always used in connection with lime. One hundred and eighty-six 
different types of soils, representing localities from all over the country, 
were thus tested. Hach type gave rise to five experiments, exclusive of 
checks. In summing up, the author, Frank D. Gardner, makes the 
following statement on page 37, Bulletin No. 48, Bureau of Soils: “An 
Examination of Table VIII shows further the efficiency of manures and 
cowpea vines with lime as compared with a complete fertilizer (mineral) 
with and without lime. In the majority of instances the manures or 
cowpea vines with lime, or both, have proved superior to the mineral 
fertilizers. A careful analysis of the results shows that the manure 
and cowpea vines with lime nearly tie for first rank, while the complete 
fertilizer with lime ranks third, and without lime, fourth, or last. The 
relative number of times that each treatment ranks first on the basis 
of 100 for the wohle is: Manure, 39; cowpeas with lime, 39; complete 
fertilizer (mineral) with lime, 16; and complete fertilizer alone, 6.” 
It is noteworthy that in these experiments the amount of green cowpea 
vines used was only half as much by weight as that of the stable 
manure. 

Another excellent virtue of the cowpea vines is the convenient season 
at which the crop can be grown; namely, after the removal of a spring 
crop, such as Irish potatoes, cabbages, onions, or any other truck crop; 
or even after a crop of winter grains. This puts the farmer, or the 
truck grower, in an excellent position for keeping his land sheltered 
during a season when the direct rays of the sun are most destructive to 
the fertility of his land. 

On stiff clayey soil, too compact for proper circulation of either air 
or water, green manure from cowpeas will improve the soil much 
quicker than stable manure; for in such impervious soils the stable 
manure, if plowed under deeply, may remain for a long time undecom- 
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posed and unfermented ; hence, yielding very little, or none at all, of its 
plant foods to the sueceeding crops. 'The best way of applying stable 
manure, no matter on what kind of soil, is to apply it on the surface of 
freshly plowed land, or land in loose condition, and then disk or harrow 
it in. 

COMMERCIAL FERTILIZERS. 


Except for acid phosphate and the potash compounds, commercial fer- 
tilizers vary widely. The most important mineral fertilizer furnish- 
ing nitrogen is sodium nitrate, which is an inorganic form and 
immediately soluble in the soil moisture; hence at once available 
to the roots of plants, but also readily washed out of the soil 
during heavy rains. Cotton seed meal, tankage, dried blood, and bat 
guano are excellent and effective nitrogenous fertilizers, containing be- 
sides nitrogen also some phosphoric acid and potash. These forms are 
organic, but so readily acted on by the ferments of the soil that the 
nitrogen in them soon becomes available, and if the crop is not on the 
ground ready to utilize it at once, it may be wasted by leaching rains, 
especially on soils poor in humus. On such soil it is, therefore, advisable 
to apply such fertilizers in broken doses, never risking all in one appli- 
cation, but make several, as the plants become strong enough to use it. 
For example, if 500 pounds of cotton seed meal are to be applied to an 
acre of cabbages, 200 pounds may be applied shortly before transplanting 
into the open ground, and 300 pounds after the plants have shown de- 
cided growth; that is, about the time they show indication of beginning 
to head. In case of nitrates, which are immediately available for plant 
use, the last can be made even later. Potash salts and phosphates can 
be applied all at one time, and before planting, because these fertilizers 
unite with and are more readily held by the mineral ingredients of the 
soil; hence, cannot so easily be washed out. Nitrates, on the other hand, 
depend upon the humus for their maintenance in the soil. 

The Effect of Lime on the Soil—tbLime has proven to be a powerful 
stimulant to the activity of all germ life necessary to a fertile soil, es- 
pecially the bacterium that produces nodules on roots of leguminous 

lants. 
*An experiment carried on at Cornell University with alfalfa on limed 
and unlimed soil, gives the following results as average for ten plats: 


Nitrates in Dry Soil at 


Yield of Percentage of Nitrogen end of Experiment. 

Hay. in Alfalfa. Parts per Million. 
STING ieee eee Gente 103.1 3.30 8.08 
Daliwie oy pouess 74.4 2.02 4.27 


Lime acts on the humus; first, by preventing sourness; second, by 
making available its unavailable plant food; hence promoting its proper 
and useful decomposition. This power of the lime has been known 
for a long time and has been used as a special remedy in the reclamation 
of sour, peaty soils in northern Europe. Nor is lime a powerful and 
useful reagent for the organic matter of the soil only, but also for the 
mineral constituents. ‘The stiff and tough clays, which cover so large 
an area of Texas, and which constitute our most unproductive and un- 

*Cornel] University Circular No. 7. 
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tillable soils, can be greatly ameliorated, both chemically and physically, 
by applications of lime. These clays contain compounds in which are 
locked, unavailable for the use of plants, such foods as potash and 
phosphates. These compounds are broken up by the lime. It is a matter 
of substitution. The lime takes the place of the potassium in its in- 
soluble combinations. Probably the most representative figures on this 
point are those of Frear, of Pennsylvania, who found in nine soils of 
widely different character an increase after liming in the availability 
of potash ranging from 8 per cent on muck, to 55 per cent on red 
shale clay. The average for the nine soils was 23 per cent, equivalent to 
60 pounds of potash per acre. This amount of potash is nearly equal 
to an application of 430 pounds of kainit. Besides this chemical action, 
there is connected with it a physical action, which consists in breaking 
up the tough clays and converting them into a more granular and 
porous structure, so that roots of plants can penetrate them, and air 
and water circulate through them. 

The amount of lime to be applied per acre will naturally vary with 
the nature of the soil. Sour, peaty soils may need as much as 5 tons 
or more per acre. In northern Europe, where such soils are abundant, 
as much as 10 tons per acre have been used with benefit. For ordinary 
soils, not absolutely acid in their reaction, the Connecticut Experiment 
Station recommends about 400 pounds per acre, and this repeated at 
intervals of four years. Very heavy applications on soils not peaty are 
destructive to the humus, as this promotes a too rapid decomposition. 
The slaked lime may be applied broadcast, harrowed or disked into the 
land. For quick-lime, it is recommended to place it on top of the plowed 
ground in small heaps, convenient for distribution, cover with a thin 
layer of soil, and distribute so soon as slaking has taken place. 

The soils of Texas that would be benefited by lime, outside of a few 
marshy places are the tough clays. They should be plowed deeply and 
immediately after plowing, while the soil is loose and mellow and before 
run together by rains, a thousand pounds to a ton per acre of either 
quick-lime or slaked lime should be apphed to the land as a top dressing 
and thoroughly harrowed in. During the winter months the lime will 
have time to act on the clay, with which it has been mixed. The next 
spring the land should be planted to cowpeas for green manure. 


HUMUS. 


The humus is the combustible ingredient of the soil. It owes its origin 
mainly to vegetable remains in the soil. In temperate and moist cli- 
mates, the humus has a strong tendency to accumulate. In hot and dry 
climates the accumulation is very slow, or none at all, owing to too fast 
oxidation, or burning. This is the reason why the soils of the open 
prairie lands of the tropics are so uniformly lacking in humus, having 
a sandy or clayey texture and are of an ashy or light reddish color— 
indicative af low humus content. In the cold and humid countries of 
high latitudes, humus is not readily formed, but the partially decayed 
vegetation accumulates to an enormous thickness in the form of a 
waterlogged substance called “peat,” which turns sour, is antiseptic to 
fermenting germ life, and unfit for most of our agricultural plants. 

Functions of the Humus.—Humus is constantly changing by further 
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decomposition carried on to a great extent by fermenting bacterial life, 
which lives in and upon it. In these changes its proportional amounts 
of carbon and nitrogen increase progressiv ely. Humus is the only sub 
stance in the soil that has the ability to unite with and hold the rhe 
from leaching out. It is also the ingredient that absorbs and holds 
in store the water for the use of the growing vegetation. Humus gives 
to the soil that texture which is necessary to proper tilth; loosening and 
making more porous a soil too compact, and compacting a soil too 
porous. A soil without humus is “dead”; that is, it can neither be put 
in tilth proper for useful plants, nor can it furnish nourishment for 
them; even the bacterial life necessary to an agricultural soil will be 
excluded ; hence, the common expression “dead” is more than figurative. 

Loss of Humus—Humus is lost: first, by constant decomposition, 
mostly due to bacterial ferments; second, by being used up by the crops 
and carried away in these; third, by direct combustion or burning—this 

takes place when the soil is exposed either by cultivation or by other 

causes to the direct rays of the sun in hot climates; fourth, by washing 
rains which more readily carry off its light particles than the heavier 
mineral matters. 

The first of these destructive agencies act slowly and is necessary to 
agriculture; the two last act much faster and are destructive to agri- 
culture. 

The humus content of the uncultivated soil under a temperate and 
moist climate may accumulate until it constitutes a very large percentage 
of the surface soil; its proportion of nitrogen is, however, relatively 
iow, amounting to only a fraction of one per cent, or to even a smaller. 
percentage. In alluvial deposits of arid and warmer countries the 
humus content is much smaller; but its nitrogen content, as well as that 
of other available plant foods, is very much higher, reaching, for nitro- 
gen, in some instances as high as twenty per cent. (Soils by Hilgard, 
p. 136.) When arid areas of this nature are put under cultivation and 
irrigation, the yield of crops is greater than on any other soil; but the 
loss of the humus, as well as its highly available plant foods, is also 
greater than in moist climates. This is due, not only to the fact that 
the irrigation water readily carries these highly soluble plant foods away, 
but the constant stirring of the soil after each irrigation to check the 
evaporation exposes the humus to burning. Agric sulture in such regions 
must, therefore, be carried on with a constant view to conserve the 
humus. 

In no civilized country has the destruction of the humus, and with 
it the soil in general, taken place to a more damaging degree than in 
the Southern States. In the older of these States large areas of once 
fertile lands have first been burnt out, then washed out. Our sandy loams 
of East Texas, wherever somewhat rolling, are fast going the same way. 
Even our black land prairies and alluvial bottom lands show a strong 
decrease in fertility after cultivation of scarcely more than one generation 
of farming. Cotton, which on these lands was produced at the rate of a 
bale or more than a bale per acre, is now producing only one-fourth 
as much. ’ 

The reasons why the Southern soils especially have suffered loss in 
fertility are not hard to account for. The cultivation of cotton, our 
most general crop, demands a constant stirring of the soil from April to 
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July, and in proportion as the soil becomes unproductive, even longer. 
Much of this stirring or cultivation of the soil is done when the temper- 
ature of the surface layer is for several hours of the day considerably 
higher than one hundred degrees Fahrenheit. The drier the atmosphere 
the greater is the necessity for this stirring to produce a surface mulch. 
Cotton is only to a partial extent rotated with corn, for which the culti- 
vation is of the same nature, only of shorter duration. Besides the 
summer with its burning heat and occasional washing showers, the al- 
most frost-free winters are also severe on the humus of our soils. During 
this season continued rains are not uncommon throughout the eastern 
portions of our State, and the soil, poor in humus, is especially washed 
and gullied. 

The few cattle maintained on our farms are kept according to the 
ranch fashion; that is, rarely fed and kept in house, except occasionally, 
during severe winter storms; but allowed to roam at large mostly in 
wooded pastures, where their droppings are lost to the cultivated grounds. 

Conservation of the Humus.—In many countries of Europe, where 
the larger portion of the land is in well-cared-for meadows and pastures, 
the cattle holding, as a consequence, is proportionately large. The cattle 
are fed under shelters, and the droppings gathered up and kept in store 
for the benefit of the crops. There the soil is growing richer every year, 
until it is a surprise to us to see what an abundant supply the tiller 
takes from a small area of land. 

Humus accumulates very quickly in the sod lands of meadows and 
pastures, especially in pastures, where the droppings from the animals 
facilitate the increase. One of the principal rotations in countries, 
where sod-forming grasses readily take the land, is from cultivated fields 
into meadows, from meadows into pasture, then back again into field 
crops. 

One of the principal attempts to amend the loss of fertility in our 
Southern soils is to use commercial fertilizer, which, as before stated, 
can at its best, on land lacking in humus, only stimulate the crop to 
which it is immediately applied. The lack of permanent value from 
commercial fertilizers is especially illustrated by the experiments at 
Rothamsted, England, where inquiries into the causes of loss and gain 
of soil fertility “have been carried on more systematically, and for a 
longer time, than anywhere else. For example, in Experiment Station 
Bulletin No. 8, entitled “Six Lectures on the Investigations at Rotham- 
sted Experiment Station,” we have an account given of experiments with 
wheat continued for sixteen years. Analyses of the soil of each of the 
plats were made at the beginning and end of the period. The crops were 
weighed and analyzed each year. At the end of that period, plats that 
had received each year nitrogenous fertilizer only, either in the form of 
400 pounds of ammonium salts to the acre, or 500 pounds of sodium 
nitrate to the acre, showed a loss of soil nitrogen varying from 1% to 
246 pounds per acre. A plat having received ammonia alone gave an 
average of only 17 bushels of grain per acre, and had lost nitrogen, while 
one having received 14 tons of barnyard manure each year, gave an 
‘average yield of 314 bushels of grain per acre, and had ‘gained at the 
end of the period 173 pounds of soil nitrogen. 

The best example of how short a time mineral nitrogenous fertilizer 
lasts in the soil was shown in a plat used as check, and which received 
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no fertilizer during the period. For thirteen years previous to this 
test, this same plat had received yearly 800 pounds of ammonium salts 
per acre, together with mixed mineral manures of super-phosphate and 
sulphate of potassium, and had averaged a yield of 40 bushels of wheat 
per acre. At the beginning of the sixteen-year period it was one of 
the richest in nitrogen; but at the end its soil analyses showed a loss 
of 173 pounds of nitrogen per acre. The average yield of grain for the 
period was only 134 bushels per acre. 

In commenting upon these experiments, the author of these lectures 
says concerning this plat: “A person imperfectly acquainted with the 
subject might suppose that this loss of nitrogen was due simply to the - 
disappearance of the ammonium previously applied to the soil in such 
large quantities. This is not so. -The loss of nitrogen in the soil, like 
its gain, is an action belonging to the nitrogenous organic matter in 
the soil; this is proved by the fact that the carbon (humus compounds) 
of the soil falls at the same time as the nitrogen, and to a much greater 
extent.” 

The Minnesota Experiment Station (Bulletin No. 70) conducted ex- 
periments for a series of eight years to determine the effect of crop- 
ping upon the fertility of the soil. Plat No. 1 was run continuously 
in wheat. In Plat No. 2 wheat was alternated with clover and oats; 
in Plat No. 3 the rotation was oats, clover, barley, corn. In regard to 
Plat No. 1 analyses revealed that the total loss of nitrogen per acre 
during the eight years was 1700 pounds per acre, only 350 pounds of 
which were carried off in the crops, and that 1350 pounds must have 
been leached out as nitrates or dissipated as gas. The loss of humus 
during that period amounted to 17,000 pounds per acre, or nearly a ton 
per year. On Plat No. 2, where two clover crops were raised in rota- 
tion with four crops of wheat and two crops of oats, the total loss of 
nitrogen was less than 800 pounds; hence, 900 pounds less than on Plat 
No. 1 with continuous wheat culture. 

In his resume of the results, the author makes this statement: “As 
long as the nitrogen is in combination with and forms part of the 
humus, or the decaying animal and vegetable matter of the soil, it is 
in a stable form, but as soon as the humus decays, the nitrogen is lib- 
erated in various gaseous and soluble forms, which are easily lost from 
the soil.” 

These two examples are ample to show that soils constantly cropped 
are continuously losing their humus and with it their plant food, especi- 
ally the nitrogen, and that this loss can only be restored by adding 
humus; and not by inorganic commercial fertilizers alone, as plainly 
shown in the first example. The second example also makes it evident 
that, where the one-crop system of agriculture is practiced, the loss is 
most rapid, and that by rotation of crops the loss is greatly impeded. 

Necessity for High Fertility for Truck Crops.—No class of plants are 
more fastidious in regard to both the chemical and physical condition 
of the soil than our garden vegetables. In no other form of agricul- 
ture can a comparatively small piece of ground, if in proper condition, 
be made to give so large and valuable returns. Indeed, to use a simile, 
our garden plants, especially those from which we use the vegetative 
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parts, such as the roots, stems or the leaves, are like our domestic fowls: 
to produce the best, they must be “stuffed” with food. i. 

The first requisite, then, preparatory to profitable market gardening 1s 
the enrichment of the soil, especially by increasing the humus. For this 
we have two special sources—the stable manure and the green manure 
from leguminous crops. The value of stable manure varies with the 
fodder upon which the animals have been fed, and the exposure of the 
droppings to leaching rains. Manure from feed pens, where cattle have 
been fattened on cotton seed meal and hulls, is, perhaps, the richest 
in plant food, if it has not been exposed to leaching rains. 

Gardeners who live near the cities often have the opportunity to 
get manure from the livery stables and sweepings from the streets. It 
is a common practice of thrifty gardeners in such places never to return 
home with an empty wagon, but, instead, bring a load of manure from 
the city. 

THE COMPOST PILE. 


In trucking fresh manure should not be heavily applied directly to the 
soil because of its slow decay and drying action, but should first be 
composted; that is, piled into square, flat-topped piles, several 
feet in thickness, to start the fermentation that is necessary both to 
make the plant food in it more available, and to improve the physical 
condition of the soil, to which it is to be applied. In composting it is 
profitable to alternate layers of manure with muck, which accumulates 
from washes in forest, turf from waste ground, and vegetable debris from 
swamps; in fact, all kinds of waste that undergoes rotting and decay. 
Such materials as peat and muck are powerful absorbents of ammonia 
gases, which are readily given off from fermenting manures. Besides 
the above mentioned earthy matters, which ought to be added in excess 
of the manures, if this be rich and readily fermentable, it is well to 
sprinkle in ashes, waste gypsum, or “land plaster,’ and mineral. ferti- 
lizers, such as kainit and phosphates in the form of floats. Floats are 
ground phosphate rocks, insoluble in water, but become available after 
presence in the compost heap. These inorganic materials will also act 
as preservatives of the ammonia developed during the fermentation. 

The fermentation in the composts is carried on by bacteria. 

There are two classes of these at work. In a loose compost pile a form 
called Aerobic, because it works in the presence of air, is at work through- 
out the entire pile, causing a too rapid and hot fermentation, by which 
much of the fertilizing ingredients are dissipated. In a well tramped or 
compacted compost pile, where the free access of air is excluded, another 
class of bacteria, called Anaerobic, carries on a fermentation, which is 
slower and gives rise to lower temperatures. While this latter gives rise 
to a temperature of about 100 degrees Fahrenheit, the Aerobic ferment 
may produce a temperature that rises to 160 degrees Fahrenheit. On 
the outer edges of the pile, where air has access, the Aerobic forms are 
always at work. Hence, to insure an even and useful fermentation, it is 
necessary to re-pile and thoroughly re-mix the ingredients of the com- 
post pile, from time to time. Besides re-mixing and re-piling, watering 
by sprinkling is the proper means of controlling the temperature, which 
at its highest ought not rise over 130 degrees Fahrenheit. Watering 
must be so carefully attended to that the entire pile is uniformly moist 
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throughout. T his, in a measure, drives the air out of the pores, yet no 
leaching or running off of the water must take place, in other words, 
the compost pile can be given all the water it can hold, but no more. 

The amount of mineral fertilizer to be mixed with the manure should 
be regulated by the amount of the compost to be applied per acre. For 
example, if ten tons of compost are to be used per acre, and it is desirable 
in addition to give 500 pounds of ground phosphate rock, or floats, 
and an equal amount of kainit per acre, the proper amounts of these in- 
gredients can be added to, and well mixed with each ten tons of compost. 

Green manure will, however, be the main source from which the Texas 
farmer and gardener can chea ply and surely increase, not only the humus 
content of his soil, but also its nitrogenous plant food. Cowpeas are 
the best for this purpose, the reasons for which have already been men- 
tioned. If the land should be lacking in any of the two most necessary 
mineral ingredients—potash and phosphorus—these can be applied di- 
rectly as a fertilizer to the cowpeas, from which the succeeding crop will 
receive them in improved condition. 


ROTATION. 


Rotation of crops has been considered a necessity to contin- 
ued good yields for as long a time as systematic cultivation has existed. 
Experience has taught that the same crop, occupying the same 
ground year after year, sooner or later becomes a failure on that ground. 
Net to all crops do these failures come equally quickly; but all crops 
maintain higher yields if alternated with others of a different habit. 

Many explanations for this phenomenon has been offered. An old 
and common explanation is that the same crop, taking continuously the 
same ingredients from the soil, soon depletes it of these particular sub- 
stances, yet leaving enough of other substances to nourish a different 
crop to perfection. In view of plant physiology, this explanation is 
very unsatisfactory, for all of our cultivated crops use nearly the same 
ingredients in proportion so slightly different that it would not account 
for the pressing necessity of rotation. Furthermore, a crop grown on 
a soil for a long time may sicken and become unthrifty, when analysis 
may show that the soil has an abundance of all the plant foods. At the 
same time, no known disease may be discovered, except the general fail- 
ure of the crop to grow as in the beginning. 

“Recently the Minister of Agriculture in France has described the 
failure of crops in old, highly enriched gardens of that country. Since 
the failure has never been shown to be “due to bacterial or fungus dis- 
ease, it may be assumed that the cause of the difficulty is located in the 
soil. The analysis of such soils shows that they are abundantly sup- 
plied with plant nutrients; yet there is a notable failure in the attempt 
to grow crops which at one time flourished on these soils.”’* 

Although, as already stated, the necessity for the rotation of crops 
has been known for a long time, the cause for the necessity has received 
little or no investigation by plant physiologists. The Bureau of Soils 
in Washington has, however, of late years taken up this investigation 
and already published valuable data ‘on the results. The conclusions 


*Bulletin No. 40, Bureau of Soils, United States Department of Agriculture, 
Washington, D. C. 
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arrived at are, that the gradual decrease in the yield and the final un- 
thriftiness of a crop, grown successively on the same ground, are due 
to excretions from the roots of the plants. These excretions act upon 
the succeeding crops of the same kind, or physiologically similar kinds 
of plants, as a poison. A crop of a different kind of plants neutralizes, 
or destroys, this poison. The same is accomplished by a dressing of 
lime or organic manures, such as stable manure or a crop of green 
manure plowed under; or any organic commercial fertilizer, such as 
cotton seed meal. 

“An addition of complete mineral fertilizers, in an amount greater 
than the first crop withdrew, is unable to maintain the original yield.”* 

The authors of the above named bulletin state that the poisonous 
properties left in the soil by the first crop were even removed or neutral- 
ized by the addition of carbon black, which contains no plant food. 


TERRACING SLOPING LAND. 


Terraces lessen erosion. It is a rare thing to see terraced land in 
Texas, although a large number of farms, embracing all classes of soils, 
are being ruined by washing and gullying, wherever the land is some- 
what sloping. It is not uncommon, even on the black waxy soils of 
North Texas, to see the barren subsoil on the hills and slopes exposed, 
the surface soil having been carried away during heavy showers. Under 
such conditions, soil improvement is out of the question, until the land 
has been carefully terraced. 

An instrument so simple that any man, who possesses a hammer and 
a saw, can make one, is all that is needed with which to lay out ter- 
races. The instrument is a frame made of light but strong wood and 
well fitted together. It consists of five pieces; a beam at the top, to 
which is fastened two legs, with a spread at the bottom of ten to twelve 
feet, according to choice, and two braces to hold the legs securely in 
position. ‘To the horizontal beam a spirit level is fastened. The height 
of the frame may be 3$ to 4 feet. On moderately sloping land, the 
former height is the more convenient, because the height of the frame 
is a convenient measure by which to determine the elevation of one 
terrance above the other. (Figure 1.) 

Before beginning the work of laying out the terraces, all minor un- 
evenness, due to rows or furrows, should be smoothed down. The lay- 
ing out of the terraces is done as follows: The leveling frame is placed 
where the head of the first terrace is to be (the lower part of the slope), 
and in the direction in which the terrace is to run. The front foot is 
swung to and fro until the spirit level shows that the frame stands 
horizontally ; it is then moved forward so that the rear foot is placed in 
the track of the front foot; and so on continuously to the end of the 
terrace. Meanwhile, a boy with a hoe is to follow, making plainly visi- 
ble marks of the tracks of the frame, each time this is moved forward. 
The second terrace is located at either end of the first terrance by plac- 
ing the front foot of the frame in the last track, or by returning to the 
first track, placing it perpendicularly to the direction of the first ter- 
race, then raising the rear part until the frame is level, and sighting 

*Bulletin No. 40, p. 18, Bureau of Soils. : 
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up hill along the beam, selecting the spot on the ground which shows 
an elevation equal to the height of the frame as head of the next ter- 
race. After locating the terraces, it is convenient to take a Georgia 
stock with bull tongue and plow a furrow connecting the marks made 
with the hoe. The foundation for the terrace is made with a two-horse 
turning plow, throwing two furrows together on the marks made by the 
bull tongue. After this foundation is made, the terraces should be 
fmished with the shovel or spade, taking all the dirt for this purpose 
from the lower side only; because any digging or removal of dirt from 
the upper side seriously endangers the terrace. The height of the ter- 
race should be sufficient to prevent the water from flowing over at any 
point between the ends. In building, the dirt should be well packed 
and firmed by tramping; for, if loose, it will be unable to resist the 
pressure of the water accumulating during heavy showers. Where the 
terrace crosses gulches, it may be necessary to put a rock or plank wall 
behind the dirt to support it. Gulches crossing the land between the 
terraces should be packed full of brush; and, if deep, logs may be 
placed on the top of the brush to keep it firmly pressed down. This 
brush will stop the silt carried by the rushing water, and the gulch will 
soon fill up and give place to good level land enriched in humus from 
the decayed brush and logs. The terraces will need constant mending 
and attention at least for the two first years, while the mass of the water 
rushes against them. But as the dirt is being constantly deposited 
from the terrace towards the higher ground in the rear, the land be- 
comes more and more leyél, a larger surface of land carries the water, 
and the strain upon the terrace becomes less each year, until the water 
flows only towards the ends so quietly that no more silt is carried off the 
land. The water must at no time be allowed to cross the terraces, as 
this will result in breaking through, and in the loss of much valuable 
soil. The length of a terrace must not be made so great that the out- 
flow of the water cannot be accommodated at the ends without crossing. 

In plowing and planting terraced land, it is necessary to work from 
each terrace towards the center; that is, go around the land go that each 
row may carry its own water to the ends. The fertility of washed and 
worn land increases perceptibly after terracing, even though manure 
may not be applied. First the lower parts of the land come up in yield, 
then the higher, as the silt is deposited or left in place undisturbed by 
the water. 

FORCING FRAMES. 


In the larger part of the eastern half of Texas two crops of the 
more hardy vegetables can be raised in the year; namely, one in the 
spring and one in the fall. In the Gulf region the seasons of these 
two crops overlap; because there, the temperature of the winter 
months is also well suited to gardening. Outside of the Gulf region 
both seasons are short. In June the temperature is hable to become 
so high as to impair both the quality and the quantity of the early class 
of vegetables, and the latter part of December is liable to bring too 
severe frosts. These facts, together with the advantage of early market, 
make an early start necessary. To obtain this, the seed of all plants to 
be transplanted must be sown in hot beds, six weeks to two months before 
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time for transplanting into the open field. Besides hot beds, in which 
the young plants are allowed to remain only until they have set two to 
three leaves beyond the seed leaves, cold beds are needed, into which the 
plantlets are transplanted, so as to harden them for the final transplant- 
ing into the open field. 

“A hot bed is a rectangular framework constructed over an excavation 
12 to 18 inches deep—a convenient width being 6 feet—and the length 
may be according to requirement. The south side of the framework may 
be a foot or more above the surface, while the north side should be 10 
to 12 inches higher, so that with a cover on, the frame would have the 
pitch and appearance of a lean-to-roof. The wall of the frame, or bed, ° 
is extended to the bottom of the excavation; the whole must be tightly 
made so as to exclude any cold current of air from the outside. The top 
must be furnished with rafters set in at proper distances to accommodate 
the sashes, which ought to be about 3 feet wide, if of glass. Instead 
of glass, the sashes may be covered with cotton cloth, saturated with pure, 
raw linseed oil. Before using such cloth, care must be taken that the 
linseed oil is thoroughly dried, as the fumes given off by the too fresh 
oils are hable to kill or severely injure the “plants, when enclosed in 
such an atmosphere. For further protection against cold, it is well to 
bank the earth up around the walls of the bed. The drainage from the 
excavation is to be such that no accumulation of water takes place in the 
bottom. (Figure 2.) 

The old, and perhaps the safest and cheapest way of heating the 
hot bed is by means of fermenting horse manure placed in the bottom. 
For this purpose it is best to make timely preparation by piling up fresh 
and easily fermentable horse manure in the form of a compost pile; 
allow it to start the fermentation, and as soon as this has become quite 
evident, fill the excavation in the bottom of the hot frame from this 
pile, compacting the manure by thoroughly tramping it in. It is also 
necessary that it be carefully leveled and evenly moistened throughout, 
so that the fermentation may start evenly all over. For that same pur- 
pose it also is necessary that the manure be well mixed and of the same 
consistency. The thickness of the layer of manure, after packing, may 
be from 10 to 14 inches. The depth of the excavation as well as the 
depth of layer of fermenting manure should naturally vary with the 
severity and length of the freezing season. For regions with zero weather 
a layer of manure 18 to 20 inches in thickness may be necessary. After 
an interval of a week to ten days, the temperature of the manure may 
rise to 120 degrees, or even 180 degrees Fahrenheit. It should then be 
moistened, if showing a tendency to dryness, and immediately covered 
with a layer 6 to 8 inches thick of good mellow sandy loam, well en- 
riched with rotten compost, in which to sow the seeds. This lay er should 
also be moderately well packed, so that the roots of the young plants 
may take a firm hold in the soil. 

When the temperature of the heating manure has cooled to about 80 
degrees Fahrenheit, as shown by the soil thermometer when plunged into 
it, “the bed is ready for the seed. 

Besides heating hot beds in the above manner, it can also be done 
cheaply by means ofthot pipes. For this purpose a furnace is constructed 
outside the frame and sunk about two feet below the level of the surface. 
From this furnace two lines of 4 to 6 inch vitrified sewer pipe are placed 
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obliquely through the soil to the opposite end of the frame, where vent 
to the smoke from the furnace is given on the outside of the frame. 
The pipes should run parallel at equal distances from the walls of the 
bed and each other, with a slant upward from the furnace to the chimney 
at the other end of the frame. They should be covered with a layer 
of earth sufficiently deep to secure as néarly as possible an equal distri- 
bution of the heat. 

The heat secured from this apparatus is much more difficult to control 
than that from fermenting manure, but the construction may be made 
permanent with only the removal of the layer of earth, in which the 
seeds are sown for each new crop. (Figure 3.) 

Cold frames are constructed after the same plan as hot frames, with 
the exception that the whole frame is on the surface of the ground, with 
no arrangement for heating. 

The seed should be sown in drills 4 to 6 inches apart, and 4 to 4 inch 
deep, directly on the earth in hot frame; or they may be sown broadcast 
in flat boxes, 14 inches wide and 4 inches deep. If this latter method, 
which is a good one, is pursued, the layer of dirt on the top of the manure 
in the hot frame need not be over 4 inches thick. 

Care of the Hot Bed—The most general danger to young seedlings in 
the hot bed comes from the so-called “damping-off” fungus. This is most 
liable to attack the seedlings soon after germination. It attacks the plants 
at the surface of the ground, causing the affected parts to wilt and rot, 
and the young plants to fall down. The disease spreads so fast that in 
a few hours a whole bed of plants may be killed. It is usually associated 
with the following conditions of the bed: Excessive moisture, too high 
temperature, lack of light and airiness, and too crowded stand. Pre- 
vention is the exclusion of these conditions; hence, moderate watering, 
airing and sunning, whenever the temperature will permit it, and the 
sashes never closed down, except to prevent chilling or freezing of the 
plants. 

Dusting the surface of the soil with a mixture of flour of sulphur and 
lime immediately after sowing has shown good effects in keeping off this 
fungus. For similar effect, it is also recommended to cover the soil after 
sowing with a thin layer of fine sharp sand. Solutions of the following 
fungicides are given by Duggar in his book “Fungus Diseases” as prac- 
tical remedies: One-half pint formalin dissolved in 625 gallons of 
water, or 1 pound of copper sulphate dissolved in 625 gallons of water. 
These solutions are sufficiently weak that the young plants can be sprayed: 
with them without harm. Either solution can be used in case the disease 
should show itself in any part of the bed. But as prevention is much 
surer than cure, it is suggested that the solutions be made twice to three 
times as strong and used immediately after planting, as a light spray to 
moisten the surface of the soil—this application to be made only once. 

For our hardier vegetables, such as cabbages and their class, that 
can stand the climate in the open field at early corn-planting time, 
sowing in the hot beds should be done about six weeks previous to that 
time. For example, if corn-planting be considered safe about the 20th 
of February, sowing of cabbage seed may be done during the first week 
of January. 

As soon as the young seedlings are strong enough for transplanting 
from the hot bed to the cold frame, this must be attended to at once, 
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since remaining there in a crowded condition will cause them to grow 
spindling and weak and make them subject to damping-off. 

Transplanting must be very carefully done. The best way is to lightly 
water the plant bed before starting, so as to cause the dirt to adhere better 
to the young roots. The young plants must be protected from evapora- 
tion during the interval between taking up and resetting. They should 
not be pulled, but lifted out of the ground by a narrow trowel, or for 
lack of such, by means of an ordinary table knife inserted under their 
roots. In the cold frame they should be set somewhat deeper than they 
stood in the hot bed, and; if tall and spindling, deep enough to give them 
a stem of normal height. Their distance apart in the cold frame ought 
to be such that, if necessary, the ground between them can be stirred with 
a pointed hoe, or hand weeder; hence, they should be planted in rows 
6 inches apart with 3 inches between the plants in the row. 

Transplanting into Pots——One of the best and quickest methods in 
the long run, is to pot off each individual plant into two and one-half 
inch flower pots, and sink these pots into the bed of the cold frame 
instead of setting the plants directly into this bed. This method has 
several advantages. First, there will be no further disturbing and man- 
gling of roots in transplanting from the cold frame to the open field; 
second, final transplanting can be done with more independence of 
moisture and weather conditions at the time; third, the safety with 
which the plants can be handled makes the transplanting much quicker. 

Potting off the young plants is also done with greater speed and 
safety than transplanting directly into cold frames, especially if the 
plants have been started in flat boxes or seedling trays. A table may be 
improvised, under shelter, if necessary. On this table all things necessary 
can be arranged within easy reach of the workers, such as a box of 
plants, an empty box in which to place the potted plants, and pots filled 
with earth ready for the potting. Three persons can pot off and place in 
the cold frame many thousand plants in a day, dividing the work as 
follows: One to do the potting and sprinkling after potting; another 
to fill the empty pots with dirt, and remove them when ready for the 
cold frame; a third to sink the pots in neat and close rows into the bed 
of the cold frame. For potting, mellow and well enriched earth should 
be used, and this merely moist, so as not to stick to the hands. The 
pot can be filled brim full, merely by scooping it into the dirt and then 
leveling it with the brim. With the finger, the potter makes a hole in 
the center large enough to receive the roots of the plantlet, after which 
he fills the dirt gently against the rootlets, finally pressing it firmly 
into the pot and around the roots, leaving $ to $ of an inch of the upper 
part of the pot empty of dirt, as a receptacle for the water. 

As fast as the plants are put in the cold frame, whether potted or 
directly transplanted into the bed, they should be sprinkled with water 
and covered by the sashes. If these be glass, shading from the direct 
sunlight is necessary until the plants show by their rigidity that they 
have recuperated from the transplanting. 

Potting is advisable for all sorts of plants that are to be forced 
for earliness. In case of melons and cucumbers, the seed should be 
planted directly in the pots. In pots of the above size, several melon 
seed may be planted to secure a stand, but after germination only one 
plant in each pot should be allowed to develop. ; 


ater: SIRS ars eed eS ODS CED OE TOOL Sheet il hace eye 
Seabee anno siete HS Fe A NR OC ry Op EON a ed PH DRS tl oe ona ye death 2 
DA Cree er RE Ve eS Ly] oo) es ROOT ee Nous al een a arae a ¥ : 
ate Sera eliai ny SAN, in anca tans Ramerareltaaia eatin nl os SOdeOtiey 7 TENS ae oar ae ek ae at 
ot PRA ye CHO eerie ne B eaew tae. : 
Cee SATIN Mee \ Aan Sera 
: fh Vas ee \ oo at 
“, Sus Aaa < a : 

i “4 s “es . 
~ Ri . 


. PCa Chay 
deunarie ee 
. A a 
Spas: nie Oy. ) 
Mpayise at, 9 VAIL) Oem ray 
sede lets» A Bs gece ss a 
SoReal Pee trey hy x 
Sel tea iw Sens S| 
Re Maw ime gases Leroi oeINa 
eK oe 4 pete 
Ante tee wif U 


e Ree ae 

sae x \ ae 
my, ah > Neth ‘ is 
Reoge . ae Atlee, | “ : O a a - 
eee et LC 0 Cay As cet 


| yy VS tar Hot Air 
cae ene 2 ae 
_ ae - 
aE es . al ot 
/ ra 
WHY Y 


WLICURE 


Truck FARMING. 19° 


As the plant grows, it soon fills the entire ball of dirt in the pot with 
roots, thus firmly binding the soil together. The roots may, if the 
plant is forced to occupy the pot too long, form a dense lining between 
the ball of dirt and the wall of the pot. In transplanting to the open 
ground this lining should be broken or removed at its lower parts; 
otherwise it is liable to become a hindrance to a. good root system. 
Potted plants should be transplanted to the open ground before such 
a root lining develops. 

Transplanting from the pots to the open ground is easily and safely 
done, even if the weather is somewhat dry and sunny, provided the 
soil is in good, mellow tilth, and has the proper amount of moisture. 
The pots can be brought to the field on low sleds, and from these carried 
in seedling trays, or flat boxes, and distributed along the rows where 
the plants are to be set out. One person can do the distributing, while 
another does the planting. By inverting the pot, holding it with one 
hand and gently tapping it on the inverted rim with the other, or 
with a light garden trowel, the ball of dirt readily slips out with the 
roots intact and undisturbed. With the hand, or a trowel, a hole can be 
made with one stroke to receive the ball of dirt, after which it is gently 
covered and firmly pressed into the ground. In sunny weather a proper 
precaution is to have water in the field with which to keep the plants 
properly moist, while waiting for their turn to be transplanted. If it is 
very dry and hot, as in the early fall, a cloth for covering the plants 
‘from the rays of the sun may be necessary, as additional protection, 
while waiting for planting. 

Several other contrivances, besides pots, have been tried, to avoid 
- injury to the plants in transplanting into the open field, but none are 
as feasible as pots. Nor are they cheaper in the long run, since the 
pots, if handled with only moderate care, are a permanent investment. 

Pots of the size mentioned can be obtained in the State for about 
$4.50 per thousand. If a community of truck farmers club together 
and order by carload lots, they can certainly get them cheaper; besides, 
they will escape the cost of crating, which, if not very carefully done, 
brings about great loss through breakage 
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Cabbage and Cauliflower—The cultivated cabbage is supposed to be 
a descendent of Brasica oleraceae, a weed growing wild, here and there, 
on the Atlantic and Mediterranean coasts of Europe. Its cultivation 
began in prehistoric times. Its long duration, together with the pro- 
clivity on the part of the plant to form “sports” or mutants, must be 
held responsible for the numerous and widely different forms that we 
today cultivate as descendents from this simple wild weed. About the 
most distinct of these forms are: the headed cabbage; the cauliflower, 
and broccoli; the Brussels sprouts; the kale, and the collard; and, 
finally, the kohl-rabi. Each of these is again differentiated into 
numerous varieties, according to form, earliness, size and color. All of 
them delight in similar conditions as regards soil and climate; namely, 
a moist, rich, and somewhat heavier soil than for most other vegetables. 
Al prefer a moderately low temperature, and can stand some frost with- 
out injury, except the cauliflower, which is easily spoiled, if frost occurs 
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al the time of heading. Besides needing an even supply of moisture, a 
soil well stocked with humus and an abundance of available plant food 
is necessary for both quantity and quality of the crop. The best prepa- 
ration of the land is to give it either a heavy dressing of stable manure, 
or plow under a heavy crop of cowpeas during the preceding season. 
The cabbages are among the greatest feeders of all our vegetables; 
hence, the soil can scarcely be made too rich in plant food. Even on a 
very rich soil, the crop can be materially increased by .applications of 
commercial fertilizers. It is especially beneficial in stimulating the 
growth to give the land a top-dressing of 80 to 100 pounds of sodium 
nitrate per acre, at the time when the plants commence to show the 
first signs of heading. If we depended solely on commercial fertilizers, 
2000 to 3000 pounds would be needed per acre. Harold Hume, in Florida 
Bulletin No. 59, recommends for cauliflower the following amounts of 
fertilizers per acre: “T'wo hundred and fifty pounds of nitrate of soda 
and 400 pounds of cotton seed meal, 600 pounds of acid phosphate and 
400 pounds of high-grade sulphate of potash, and sufficient stable 
manure to cover the ground from one to one and one-half inches deep. 
If the soil is rich in humus, the stable manure may be omitted, in which 
ease the amounts of commercial fertilizers should be slightly increased.” 

This amount of commercial fertilizers would give the following net 
ingredients of plant food per acre: 


INTGRORETE A waaaics states ied a ee. < Ce mare 67 pounds. 
PHogphorie  agidt..s «aise « Coe ee oe 106 pounds. 
POLS UES. earn. Sie mae ae chet ae, Sena 200 pounds. 


In the same bulletin an aére-crop of cauliflower weighing 43,560 
pounds is calculated to have removed from the land: 


IN TITOG CIS ce Sects sstavercie «iets ances dam ialreeie 56.62 pounds. 
Phosphoriee S01.» .a.-a0.any vac aneaeake.~ eae 79.69 pounds. 
Potash? 5. Buse a Sh Saleen aeie'srere niet calls aie 156.81 pounds. 


By comparison, it will be seen that the above applications of commer- 
cial fertilizers would contain more plant food than a very heavy crop 
of cauliflowers would remove; thus ignoring the fact that a soil rich in 
humus would, under ordinary circumstances, need no more plant food 
from the outside than enough to stimulate the early growth of the crop, 
and perhaps some nitrate at the time of heading up, so as to secure an 
even and early maturity on the part of all plants. 

It is not unlikely that one-half of the above amount of commercial 
fertilizers, when applied at the proper time upon such land, would pro- 
duce an equally good crop of cauliflower. It must be remembered that, 
in profitable truck growing, the soil must be able to do for the plant 
what the good pasture, in cattle feeding, does for the animal; some con- 
ceutrated and easily digestible artificial food to give a vigorous start, 
the pasture to sustain the growth, and again an extra ration of concen- 
trated food to finish it for the market. 

During seasons of favorable moisture conditions, or where irrigation 
can be had, two crops of cabbages can be raised throughout a large por- 
tion of the southern half of Texas; namely, a fall crop and a spring 
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crop. Seed for the fall crop should be sown in cold frames during the 
latter part of August or early part of September. By proper protec- 
tion from the severe sun of that season and proper watering, the plants 
will be ready for the open ground in about six weeks, especially if they 
be transplanted with good care from the seedling bed into pots. The 
proper distance for both early cabbages and cauliflowers is three feet 
hetween the rows and two feet apart in the row, which requires 7260 
plants to the acre. It takes about four ounces of cabbage seed to secure 
this number and of cauliflowers a little over two ounces, since we usually 
count 3500 plants from each ounce of good cauliflower seed. In buy- 
ing seed for a certain acreage it is best to be moderately liberal, since 
all young plants showing weakness should be discarded. The best cauli- 
flower seed is imported from Denmark. Cauliflower seed is the cost- 
liest of all our vegetable seed, being quoted by the seedhouses at about 
$10 per ounce. 

The spring crop of cabbages and cauliflowers should be sown in hot 
beds about the first of January, or even earlier for the extreme southern 
part of Texas, where transplanting into the open field may be made 
earlier than farther north; or for any part of the State, about six 
weeks before early corn planting in that part. In case of both cabbages 
and cauliflowers, earliness is a prime requisite for successful varieties, 
since both the fall and the spring season are too short for the later but 
larger varieties. In the southwestern part of the State, however, the 
frosts are scarcely severe enough at any time to injure the late varieties 
_ of cabbages which need a much longer season to mature. Both cabbages 
and cauliflowers are very sensitive to too high temperature, and are 
easily checked in their growth by it. High temperature results in loss, 
hoth to the quantity and the quality of the crop. The heads of cauli- 
flowers when formed under high temperature become tough, loose, 
branching, and leafy; while the color, instead of creamy-white, becomes 
purple, and the flavor acrid. Ags soon as the cauliflower commences to 
form its head, it is necessary to tie the leaves up over it, so as to protect 
it from the direct sun, which, at any season, will produce the above 
mentioned defects in the cauliflowers. The head, or flower, as it is 
sometimes called, is also very sensitive to frost, the slightest touch of 
which kills it and produces decay. Before heading, the cauliflower is 
moderately resistant to frost, yet not so much as the cabbage. 

The five best early varieties of cabbage, as shown by the variety test 
at the Beeville State Experiment Station during 1899-1900, were: 
Early Jersey Wakefield, Charleston Wakefield, Early Summer, Stein’s 
Flat Dutch, and All Seasons. Of cauliflowers there are also both early 
and late varieties; but the most popular, and perhaps the surest, is the 
Early Dwarf Erfurt. This, and the Early Snowball, are raised almost 
1o the exclusion of the other varieties, by those who make a specialty of 
growing cauliflowers in America. 

In cauliflowers, as in cabbages, the plants of the same variety ripen 
at slightly different periods; some earlier, some a few days later, neces~ 
sitating several cuttings. The proper market size is a head 4 to 6 
inches in diameter. The cutting should take place in dry weather, 
after the dew is off the plants, as moisture in the pack is liable to cause 
decay. In cutting, the outer loose leaves are removed, and the inner 
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cut back to a level with the top of the head. In .packing, a good pre- 
caution is to wrap each head in a sheet of white wrapping paper. Boxes 
used for shipping lettuce are also suitable for shipping cauliflowers. 

Kohi-Rabi.—The kohl-rabi is, as before stated, a linear descendant 
of Brassica oleraceae, and hag come down to us in a line parallel to those 
of the headed cabbage and cauliflower. In the cabbage it is the terminal 
bud of the plant that develops into a storehouse for reserve food; in 
the cauliflower the stem with its numerous branches becoming flat and 
fan-like, dwarfed, and engorged with reserve food; while in the kohl- 
rabi, the stem has assumed the form of a solid globe, the interior of 
which is filled with juicy, tender meat, having a flavor very similar to 
the interior part of the cabbage head. This meat is surrounded by a 
strong, fibrous rind. The exterior of the rind, or bark, is smooth and 
glaucous, as are the leaves, varying in color from green to purple, accord- 
ing to the variety. Upon this globular stem the leaves are borne, the 
lower somewhat remote from each other; the upper more closely ar- 
ranged. In the preparation for cooking the rind must be removed. The 
kohlrabi when prepared and flavored with meat, as for the cabbage, is 
fully its equal, both in palatability and nourishing qualities. 

The seed may be sown in hot beds and the young plants transplanted 
into the open field exactly as in the case of cabbages; or the seed may 
be sown with a garden drill directly into the open ground, as in the case 
of turnips. The plants are very resistant to frost, even more so 
than cabbages. An ounce of seed will produce about 2,000 plants and 
costs from fifteen to twenty cents; hence, cheap enough to be drilled 
into the open ground and thinned to proper stand, which is about the 
same as for turnips, or eight to ten inches apart in the drill. As to soil 
and cultivation, the requirements are the same as for cabbage and 
cauliflower. But the kohl-rabi is much earlier than either of these, 
being large enough for market in two and one-half to three months. The 
kohl-rabi will, on rich soil, grow to a large size, but is usually harvested 
before full grown, as the meat is more tender and juicy at the earlier 
date, although it does not show the tendency to become pithy as soon 
as most varieties of turnips do. The kohl-rabi is suitable both for 
‘fall and spring crops throughout all latitudes of Texas. It has also the 
advantage of being easily shipped and stored, because of its tough, 
fibrous rind. There are several varieties of kohl-rabi, but the most 
commonly planted are the White and the Purple Vienna. These two are 
also about the earliest. 

Brussels Sprouts——This vegetable is little cultivated in America, but 
more extensively in Europe. Its cultivation is in all respects similar to 
that of the ordinary cabbage; so are also the requirements upon soil and 
season. This plant produces a stout stem, bearing large, drooping leaves, 
after the manner of the collard. In the axils of these leaves, large buds, 
or rather small cabbage-like heads, are developed, in a strong plant, to 
the number of twenty or more. As the heads become large enough to be 
crowded by the leaf stems, these should be carefully broken off at the 
base, thus leaving at last only a rosette of leaves at the top. It is also 
well, when a good many heads have developed, to pinch out the terminal 
bud so as to stop the lengthening of the stem and throw the activity 
of growth into the heads. Brussels sprouts is a slow growing plant, need- 
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ing five months or more from date of sowing -until the first heads are 
ready for harvest. For this reason it is only adapted to the southwestern 
Gulfcoast region. There it should be sown in cold frames during the 
latter part of August, or early in September, and treated in all respects 
as a crop of fall cabbages. The plant attains a height of twenty to 
twenty-four inches, when full grown, and needs the same room in the 
open field as the cabbage. 

The Rutabaga and the Turnip—The rutabaga and the turnip are 
descendants from two species of Brassica; that is, they are close relatives 
of the parent form of the cabbage races. The rutabaga differ from the 
turnips in producing a root of a more generally oval or elongated form, 
with yellowish meat of a richer and sweeter flavor than that of the 
turnip, and in which the pungent principle of the turnip is absent. The 
leaves of the rutabaga are smooth and glaucous, as in the cabbage species ; 
while in the turnip the leaf-surface is beset with short, stiff hairs, not 
glaucous or covered with bloom, or having a waxy gloss on the surface. 
As in the cabbage, their parents were natives of cold, moist climates. . 
The soil to which they are best adapted is also the same as for the 
cabbages; hence, they are plants that in our latitudes must be raised 
during the fall, winter and spring months. The seed is sown directly 
in the open ground, from the latter part of August to the middle of 
September, for fall crop; and during the middle of February to the 
middle of March for spring crop. In the case of turnips, the seed is 
frequently sown broadcast, in the fall, on land well prepared and 
manured. A spot of ground previously enriched by penning cattle or 
sheep upon is frequently selected for this purpose, on the ordinary farms. 
For spring crop, when early weeds are liable to come into competition 
with the crop, it is safest to sow in drills and thin the plants, so as to 
leave a space of 6 to 8 inches between each two plants, all according to 
the size of the variety. 

The varieties of each class dre very numerous, both in regard to size, 
form, flavor, and earliness; this is especially so for the turnips. The 
turnips are easily grown, being less exacting as to cultivation than the 
rutabagas, which are more easily stunted by neglect and lack of moisture. 
Rutabagas require also a longer season to reach full size; so that the 
southern part of the State, where the fall sown crop may have the 
whole winter in which to grow, is climatically well suited to it. In 
Europe the rutabaga is especially grown for the table; while the turnip 
is mostly grown for cattle feed ; although it is not superior in that respect 
to the rutabaga, except as a quicker growth. In Texas rutabagas are 
more seldom raised than the turnips, although much superior to the 
turnips both in nutritive value and flavor, as well as equal or even 
superior in yield per acre. 

Having a longer season of growth, the rutabaga is slower in becoming 
pithy or tough, provided the growth is continuous. If the growth is 
stopped by lack of moisture, the meat becomes fibrous and hard, and 
on the resumption of growth after renewal moisture, the plant is liable 
to go into making stems and flowers, when its meat deteriorates in 
quality. Both turnips and rutabagas are quite exempt from the diseases 
and insect pests that so commonly attack the cabbages. 

The price of seed is the same for both; namely, from 60 cents to 70 


24 Texas AGRICULTURAL EXPERIMENT STATIONS. 


cents per pound. The same amount of seed per acre is required for each; 
namely, about two pounds, when sown in the drill. 

Radishes.—Radishes, as the form of their leaves and flowers and the 
pungent flavor of their roots indicate, belong also to the same family 
as the Brassica, but to a different genus of that family. The original 
home of the cultivated radish is in some doubt, but it is thought that 
some varieties have come from the wild radish of Europe; others from 
an Asiatic species of the same genus; namely, Raphanus. Radishes are 
generally classed as winter and spring varieties. The spring varieties 
reach their full size in a month or six weeks from sowing, then turn 
pithy and become useless. The winter radishes continue their growth 
for a much longer time and remain crisp and tender much longer. 
They are also generally much larger than the spring varieties. The 
best of all our winter varieties is the Rose-colored China, distinguished 
by its white, crisp, and mild flavored meat. It keeps tender throughout 
the entire fall and winter until the warmth of the spring forces it into 
growth for flowering. It is a large variety, of cylindrical form, with 
smooth, rose-colored skin. It ought to become popular in the Northern 
markets, as it can easily be made ready for the Christmas trade. 

Radishes prefer a well enriched sandy loam to produce smooth and 
uniform roots. ; 

Horse-Radish.—The horse-radish is also a member of the same 
family as the vegetables just described; namely, the so-called mustard 
family. The horse-radish is not much grown in Texas; yet frequent 
inquiries concerning the culture of this plant come to the Experiment 
Station. 

The horse-radish is not only a highly esteemed condiment with 
meats, fish and oysters, but also a stimulator of good appetite and di- 
gestion, and is eminently suited as a table relish during our spring 
season. 

Horse-radish is readily grown in any soil not too stiff or too sandy, 
but moderately moist and well supplied with humus. As fertilizers it 
requires an abundance of potash and phosphorus, but not so much 
nitrogen. The proportion of fertilizers recommended is given as ten per 
cent of potash, seven per cent of phosphorus, and four per cent of 
nitrogen. Six hundred pounds made up of such a mixture can profitably 
be applied to an acre. In poor and dry soil the roots become small and 
lacking in succulency; in too wet soil the flavor becomes inferior. In 
short, any good garden soil, rich in humus, with a little addition of 
potash and acid phosphate, will produce a good crop of horse-radish. 

Like the other members of the same family, the horse-radish is native 
of a cool climate, being wild in England, and has even become wild in 
moist, rich woodlands in New York and the New England States. 

The horse-radish is mostly propagated from cuttings of the roots, 
and for this the larger side branches formed at the base of the tap-root 
are used. Such cuttings ought to be no less than one-quarter of an inch 
in diameter and four to five inches long, planted with a dibble, in a 
slanting position, and covered with three inches of soil above the tops. 
The usual distance given the cuttings is 12 inches apart in the rows, and 
the rows far enough apart for the cultivator. Planting is made early 
in September, in good, mellow, moist soil. As the weather cools the 
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growth becomes more vigorous. Cultivation should be given after every 
rain, as in the case of other vegetables. In the Northern States the 
cuttings are planted one fall and dug after the second fall; but in the 
South, where the growth would continue with very little interruption 
during the entire winter, the.roots would be large enough for use the 
next spring. The root-cuttings to be used for planting the next fall may 
be kept healed-in in a pit, where the soil ig well drained and sheltered 
from too high a temperature. 

‘The early method of raising horse-radishes consisted in planting the 
bed once, and at harvest cutting the roots off, leaving the tap-rot with its 
laterals in the ground for a new start. By this method the plants become 
too crowded after the removal of a few crops, and the tissues hard and 
stringy. The better way is to cultivate the plant as an annual. 

Other Vegetables of the Mustard, or Cabbage Family.—Chief among 
the remaining vegetables of this family are those cultivated for salads; 
namely, the mustard and the kale, each of which produce several varie- 
ties, some tall, some dwarfed, some with leaves plain, others with them 
curled. They are all hardy winter plants and grow under the same 
conditions and culture as described for the other members of this 
family. 

An important salad plant is the cress, or water-cress, so-called because 
in its nativity (Northern and Middle Europe) it grows wild along edges 
of watercourses. It will also grow on any rich, moist upland soil during 
the cool season of the year; hence, we have varieties called upland cress. 
The flavor of cress is much more delicate than that of mustard. The 
plant, besides its excellent fiavor as a salad dish, is medicinal, being 
antiscorbutic to a high degree. The cultivation of the upland cress is 
the same for mustard and kale. 


SOLANACEAE OR NIGHTSHADE FAMILY. 


From this group of plants we have received as the foremost in value 
Solanum tuberosum, or the Irish potato; besides the tomato, the egg 
plant, and the peppers. 

Irish Potato.—The Irish potato is the premier American vegetable. 
The native home of the Irish potato is the high land of the Andes 
mountains, especially in the region of Chile and Peru. Here the Span- 
iards found this plant already well developed through a long cultivation 
by the natives. The wild specimens occasionally met with in the native 
country produce small, watery tubers, and always have white, sweet- 
smelling flowers. The potato was brought to Spain soon after the year 
1560, and is now cultivated all over the world, wherever the temperature 
is not too extreme—in Norway the plant is cultivated even to the 70th 
degree N. Lat. 

The Irish potate prefers a sandy loam of good depth and rich in 
organic matter. The best preparation of the soil is to precede the pota- 
toes with a crop of cowpeas. This crop should be plowed under in the 
previous fall, as soon as the first pods have reached full size. Even if 
the cowpeas are removed for hay, the ground will be highly benefited. 
Plenty of stable manure, especially rotted in a compost pile, can be used 
in place of cowpeas. If not well decomposed, the manure should be 
applied in the previous fall, preferably, harrowed or disked in after 
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plowing. Commercial fertilizers may be used in the spring in addition 
to these manures. Very soluble nitrogenous fertilizers should be applied 
as directed under the heading “Commercial Fertilizers’ (page 7). 
Potash and phosphatic fertilizers should be applied before planting, as 
already explained. ’ 

The very numerous experiments carried on by the various experiment 
stations with commercial fertilizers on potatoes have not established 
reliable formulas as to the amounts or ingredients, which will vary with 
the characters of each soil. To quote from the Bureau of Soils, Bulletin 
No. 65, entitled, “Fertilizers for: Potato Soils,’ by Milton Whitney: 
“It appears from published records that in 23 States the experiment 
stations have made 1769 tests of substances applied to all sorts of soils. 
The variation of yield on unfertilized check plats in the same field, 
and the variation of the increase attributable to fertilizers on different 
soils and in different seasons, are large. Nevertheless it appears: 

“1. The chances to obtain an increase in the crop and the actual 
increase in bushels are larger with two or three substances mixed than 
with a single substance. ’ 

“2, There is little indication of any significant difference in produc- 
tivity due to different amounts of fertilizers used. 

“3. There is little indication of any significant difference in effective- 
ness of fertilizers on soils of different natural productivity, as measured 
by the yield of check plats, such differences as are shown indicating a 
somewhat greater efficiency of some fertilizers on more productive soils.” 

In general, most lands will give profitable increase in the yield by 
applying 200 to 500 pounds of cotton seed meal, or the equivalent in 
other nitrogenous fertilizers; the same weight of super-phosphate and 
100 to 150 pounds of sulphate of potash. This would give of actual 
plant food per acre about the following amounts: Nitrogen, 16 to 47 
pounds; phosphate, 37 pounds; and potash, 52 to 78 pounds. The appli- 
cation of the mixed fertilizers, acid phosphate and potash, should be 
made a few days to a week before planting, especially if the application 
is large. The best way is to lay off the rows with a large shovel, or 
small, solid sweep, distribute the fertilizer in the bottom of each furrow, 
after which it should be stirred into the soil by running a bull-tongue, or 
narrow shovel, along the bottom. If cotton seed meal, tankage, or any 
other easily fermentable nitrogenous fertilizer is to be used, one part of 
it, say one-half or one-third, should be applied with the mineral manure. 
After the distribution of the fertilizers, the furrow should be filled with 
a plow, so that the earth forms a small ridge over the fertilizers. At 
planting the furrow is reopened along the ridge and reclosed after plant- 
ing; unless a plantimg machine be employed which will do its own 
opening and closing. The remainder of the dose of organic nitrogenous 
manure is applied when the young plants have set a few leaves, or 
reached the height of two to three inches. 

The proper distance of planting is 30 to 36 inches between the rows 
and 16 to 18 inches apart within the row. It is well to plant the potato 
cuttings three to three and one-half inches deep, leaving a slight ridge 
over the cuttings in covering. This extra amount of earth may serve 
as a protection to the cuttings, both against excessive cold and excessive 
moisture, and can be harrowed off as growth sets in. 
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Seed potatoes should be of good size and free from blemish of any 
kind. If the surface of the potatoes shows sign of scurfiness, due to 
scab, which is a frequent disease in moist, heavy land, and readily 
transmitted to the new crop, they should be disinfected. This can be 
done by soaking them for an hour and a half in a solution of corrosive 
sublimate, using one ounce of the poison to eight or nine gallons of 
water. This is preferably done before cutting, although it may be done 
after cutting. The cuttings should be made of ample size, but one 
good, strong eye is all that is necessary to make a new plant, if this 
eye is situated on a good sized, plump piece. On a medium sized potato 
all the flesh should be divided between cuttings, so as to furnish abun- 
dance of food materials for the growth of the new sprout. Cultivation 
should be frequent during the growth of the vine, and as soon as possi- 
ble after rains. The smoothing harrow, or even better, the weeder, is 
the best tool for stirring the surface before the plants have come up. 
This is especially beneficial, since it will conserve the moisture, pro- 
duce a freer circulation of air in the soil, so necessary at the time of 
sprouting; and finally increase the absorption by the soil of the sun’s 
heat, and make it more retentive of this heat during clear and cool nights. 

The length of the season in Texas permits of raising two crops of 
Irish potatoes; a spring crop that may be planted from the beginning of 
February to the middle part of March, and a fall crop that may be 
planted from the latter part of August to the latter part of September, 
all according to the latitude and moisture conditions of the locality. 
These two creps have long been raised in the Atlantic States and to some 
extent in East Texas, where moisture is more liable to be present during 
the fall months. The spring crop is, of course, the market crop. The 
fall crop has been smaller, both in area and in yield, but of great value, 
inasmuch as it has furnished seed potatoes for the spring crop. In 
fact, it is generally agreed to by all who have grown their own seed 
potatoes, that the yield from them is from eight to ten per cent larger 
than from the imported seed. The fall crop may also be grown from 
home made seed of the spring crop, including the tubers, too small 
for market purposes. The trouble with the home grown seed has been 
to secure quick and regular germination. This “has especially been 
difficult for the fall seed, where many immature culls have been used 
for seed purposes. The practice of later years has shown that the best 
method of treating potatoes intended for fall planting is to spread 
them out in a thin layer under a shed, or under any screen,, especially 
where the temperature is as low as possible, but to allow enough diffused 
light to give them a decidedly greenish color. They must not at any 
time be exposed to the heat of the direct sun. Professor Massey in 
Bulletin No. 85, of the: North Carolina Station, recommends bedding 
to force the buds after “greening.” The bedding is done as in the case 
of bedding sweet potatoes for slips, with this exception, however, that no 
heating or composting materials be used, only ordinary sandy joam, or 
even sand. Such a bed should be located under shelter from direct sun- 
light and too high temperature. Sprinkling must be moderate, so that the 
soil is kept merely in a moist condition, not to such a degree as to be 
called wet at any time. In this bed the potatoes are to remain until 
planting time. By that time the eyes of all that are good will show 
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indication of sprouting. Those in which the eyes show no change, may 
be discarded as worthless for seed. General experience has shown that 
seed potatoes should be planted whole for the fall crop. 

The question has arisen as to whether the Irish potato degenerates 
when raised continuously from southern grown seed. To this can be 
‘answered that this degeneration may be more due to the successive use 
of culls than to the successive use of southern grown seed. 

The question as to how often it will be necessary to return to northern 
seed is yet an open one, although several generations have been grown 
from southern seed without depreciation of the crop. Much depends on 
the nature of the soil, the abundance of plant food, and the care in select- 
ing the seed. Continual use of culls for seed in connection with low 
fertility of the soil will undoubtedly reduce the vitality of the crop, 
while the opposite conditions will maintain, and, to some extent at least, 
invigorate the vitality. 

Professor Massey recommends, in the bulletin just mentioned, that the 
late crop be planted deeply on flat ground, but shallowly covered, and 
that the earth be worked to the vines as they grow. It is also necessary 
to carefully rotate potato crops, as the diseases to which the potato 
is lable remain in the land after the removal of the crops and are 
ready to attack the succeeding crop with increased vigor; for example, 
in the case of scab and dry-rot. Of other diseases to which the Irish 
potato is liable, the early and late blight may be mentioned. The 
late blight, Phytophera infestans, is especially destructive in northern 
countries. It has at sundry times produced complete destruction of the 
potato crop of an entire country, as in Ireland in 1845. It is, however, 
mostly confined to the northern potato growing section. The late bight 
is, however, more to be dreaded in the South, especially since it attacks 
other members of the same family of plants, such as the tomato and even 
the Jimson weed. Both of these blights may be held in check, or en- 
tirely prevented, by early spraying with Bordeaux Mixture, made up 
of 5 pounds lime and 5 pounds of bluestone to 50 gallons of water. 

The varieties of Irish potato best suited to our Texas condition, both 
for spring and fall planting, are, as in the case of most other vegetables, 
the very early ones. The following are varieties well recommended by the 
experiment stations in the South: arly Rose, Peerless, Triumph, and 
Beauty of Hebron. Of these the Triumph is widely cultivated in Texas 
and much esteemed for its good qualities and general hardiness. 

Tomato, Pepper and the Hqg-plant——As in the ease of the Irish 
potato, these are also natives of South America, and were first brought 
into notice by the Spaniards in the Sixteenth Century. Capsicum, the 
pepper, occurs in cultivation in numerous forms attributable to three 
species; namely, Capsicum annum, from which we have the large sweet 
peppers, such as Bell, Sweet Mountain, Golden Queen, and Ruby King. 
From Capsicum longum we have the 'Tobasco, Coral Gem, and Chili 
pepper. These latter produce small pointed pods, in which the meat 
is hot and pungent, as well as the seed. Finally, we have the Capsicum 
baccatun, which occurs native as far north as the southern border of 
Texas. The principal varieties of this are the Cayenne and Cherry 
peppers. ‘These are also, as the last named, hot peppers. 

The tomato, Licopersicum esculentum, is also a very variable plant 
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that has undergone in cultivation great changes in size, form of the 
fruit and relative quantity, and quality of meat. The varieties in culti- 
vation a generation ago produced much smaller fruits of an irregular - 
or lobed cross-section, such as now are counted as culls. Dwarf and 
erect growing forms have become common. New varieties with enormous 
fruits, too large for easy shipping, are multiplying with each year. There 
is scarcely a plant in cultivation that in so short a time has undergone 
such evolution. Besides the increase in size of fruit, we have also ob- 
tained decrease in the size of the fruit and increase in ae of the clusters ; 
such as Red Cherry, Yellow Cherry, and pear shaped types of the same 
size, but varying in color and numbers of fruits to the clusters. Hach 
kind has its special uses. 

Some of the varieties that are most popularly raised in Texas for the 
northern market are: Acme, Livingston’s Beauty, Livingston’s Stone, 
Earliana. These are all of medium size and of a regular, rounded form, 
and a brilliant pink to deep red color, when fully ripe. Of large size 
and equally good quality we have the Ponderosa, Crimson Cushion, and 
others. The dwarf Champion produces fruit of medium size, but of 
great beauty and good quality. This is also much raised, especially on 
account of its erect and compact habit of growth. 

Tomatoes, egg-plants and peppers require the same soil and the same 
climatic conditions. The soil is the same as for Irish potatoes, but 
less nitrogenous fertilizer is necessary. This is especially so for the 
tomato ; since a fertilizer rich in nitrogen produces too much vegetative 
growth, which may become detrimental to fruiting, and even be one of 
the causes of the shedding of the flowers, or young fruits. 

In central Texas the seed for these vegetables should be sown in hot- 
beds during the middle of February and cared for as described under the 
topics of “Forcing Frames,” “The Hotbed” and “Transplanting” (page 
15). Tomato plants should be given a distance between the rows of 3 to 
34 feet and 18 to 20 inches apart in the row. While the vines are yet 
erect and self-supporting they should be staked and tied to the stake. 
At the same time, all lateral shoots should be pinched off as soon as 
they start, allowing only the terminal growth. When three to four 
clusters of fruits are set, the terminal shoot is cut off one joint beyond 
the uppermost cluster. This is the method now in vogue by all who 
grow tomatoes on a commercial scale. It has the effect of producing 
fruits of great beauty and uniformity; this also keeps them less liable 
to premature dropping, which occurs more freely when the vines are 
allowed to grow unpruned and unstaked. The shedding of the young 
fruits, or the flowers just before setting fruit, may, however, be due to 
several causes; such as too rank srowth of shoots, excessive heat and 
lack of moisture in the soil. Another common cause of loss of the fruit 
is the dry-rot disease, attacking the young, green fruit, starting as a 
black, rotten spot at the flower end. This trouble is of bacterial origin, 
but is much lessened by frequent spraying with Bordeaux Mixture during 
the season of fastest growth. 

The above recommended pruning of the tomatoes has, naturally, the 
effect of shortening the life of the vines. For home market or home 
consumption, the fruiting season is to be prolonged, either by successive 
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plantings or by pruning less severely, especially when training to trel- 
lises instead of stakes. 

Tomatoes can also be grown as fall crop in Texas, where sufficient 
moisture is available at that season. Fall sowing should be made in 
well sheltered cold frames, so that the plants will become large enough 
for transplanting into open field in September. 

Peppers and egg-plants need, as already stated, the same cultivation 
and general care, except that they are not subject to pruning and stak- 
ing. Both of these will continue to bear until late in the fall, if moisture 
is present and proper cultivation be kept up. 

The egg-plant is especially subject to ravages of biting and leaf-eating 
insects, among which is the common potato beetle. The safest remedy 
against insects of that kind is the pow dered Arsenate of Lead, applied 
with a powder bellows, while the dew is on the plants. 


THE PEA FAMILY—PEAS AND BEANS. 


This family of plants, though important because of its garden plants, 
is much more so because of its general and unique value to agriculture 
as a whole. First, from this family we have the greatest number of our 
richest forage plants; second, the species of this family have the mo- 
nopoly among higher plants of taking nitrogen from the atmosphere 
_and incorporating it into their own substance. Hence, they are the only 

plants, which will when used as green manure, furnish to the land 
valuable plant food that they did not, in the first place, take from the 
land. 

In this country three classes of vegetables from this family are 
common in our gardens; namely, the English pea, Piswm sativum of 
the botanists; the kidney bean, Phascolus ‘vulgaris, and the lima bean, 
Phaseolus lunatus. 

In southern Europe, besides the above mentioned, other plants furnish 
similar vegetables, such as certain species of vetch, Cicer or chick pea, 
and the Lentil. 

The Kidney Bean, or Snap Bean is a native of South America, and 
when brought to Europe in the Sixteenth Century, soon displaced the 
beans (Dolichos of East India origin) in cultivation up to that time. 
The cultivation of the garden pea goes back to prehistoric times; and, 
as it is nowhere found wild, its original home is unknown. Some, bota- 
nists presume that it has arisen in cultivation from the field pea, 
Pisum arvense, which grows wild in mountain regions of southern 
Europe. 

The requirements upon the soil are the same for each of these three 
classes ; namely, a light open sandy loam, well drained, and rich in vegeta- 
ble matter, so as to be able to retain moisture well. Applications of 
nitrogenous fertilizers on such lands are not necessary, but phosphates 
and poti issium salts will, on most lands, be beneficial. Tt must be added, 
however, that none of the plants form nitrogen nodules with the éase 
and in the abundance with which they are formed upon the roots of the 
cowpeas and the peanut, in all classes of Texas soils. 

As to the habit of growth, each class may be divided into climbers and 
dwarfs, or bush forms; of which the dwarfs reach maturity and run 
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their course in a shorter time. The beans prefer a hot climate, while 
the peas prefer a cool climate and are among the vegtables that can 
stand a considerable degree of frost. All three classes can be raised 
throughout ‘lexas, wherever the proper moisture can be had, both as’ 
spring and fall crops. For the latter season the earlier bush forms are 
the safest. 

English peas can be planted during February for spring crop; early 
in September for fall crop. In the southern Gulf coast country and along 
the lower Rio Grande, they can be grown continuously from fall through- 
out winter and spring months. In Rusk county, east Texas, I have seen 
the Champion of England planted in the early part of January and 
survive the winter, with unimpaired vigor, in situations without any 
special protection. The plants were cut back during the more severe 
freezes but returned to new growth immediately upon the return of 
milder weather. 

The heaviest and most persistent yielders are the tall varieties of the 
pea. Of these I know of no better variety than the Champion of 
England, because of its abundance of large, well filled pods. Its pro- 
ductiveness is only cut short in late spring, when it generally becomes 
attacked by mildew. The dwarf varieties are not so much subject to 
mildew, can stand warmer weather, but are soon exhausted after a few 
pickings. There are also medium tall varieties, but these in order to do 
well must be staked, as in the case of the tall. The best material for 
stakes are straight bushes, 5 to 6 feet tall, with a few branches for the 
plants to catch hold of. Where proper materials for such stakes may 
be scarce, light poultry wire-netting may be stretched as a temporary 
fence along each row after planting. This netting, to serve the best 
purpose, should be 3 to 4 feet wide and fastened to the posts 1 to 14 
feet above the ground, so as to easily admit of weeding. 

Both peas and bush beans are planted in drills 24 to 3 feet apart. 
The amount of seed necessary to plant an -acre varies from 1 to 1$ 
bushels, according to size of seed. The best distance between plants 
in the drill is from 4 to 6 inches, according to size of plants. In the 
case of pole beans a distance of 2 to 24 feet should be given between 
each hill in the row. Tall peag are generally planted at the same distance 
apart in the row as the dwarfs. In selecting varieties, when these are 
not already known, it is always the safest policy to secure a descriptive 
catalog from reliable seed houses. The size of the plants and the length 
of time from sowing to maturity is very important knowledge to the 
planter, and generally correctly stated in the catalogs. 

The number of varieties under each class of both beans and peas, 
especially of dwarf to medium forms, are confusingly great. Among 
the peas, we also have varieties with edible pods, which are succulent 
and of pleasant sweet flavor. ‘These are generally described as Sweet 
or Sugar peas in the seed catalogs. 

The most common disease on garden peas is the white or powdery 
mildew. It is not prevalent until the weather becomes warm in the 
late spring, or early summer; and, as before stated, some of the tall 
forms are more susceptible to it. Beans are subject to the same disease, 
but to a lesser degrec. ‘The remedies recommended as preventives and 
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check of the disease are dusting the plant with flowers of sulphur or 
spraying with Bordeaux Mixture. 


THE MORNING GLORY FAMILY—THE SWEET POTATO. 


The only plant for our vegetable garden that this family has fur- 
nished is the sweet potato; a true morning glory, being a species of that 
genus, and called Ipomaea batatus by the botanists. Its original home 
has been stated to be East India, but later and closer researches into 
plant geography have placed its origin in South America. According 
to Dr. Ludwig Reinhardt, the more definite region of its nativity is 
Brazil, because there several species closely related to our cultivated 
forms are found wild. The sweet potato was, according to the same 
author, cultivated by the Indians throughout all tropical America before 
the advent of the Europeans. The sweet potato, as in the case of 
many other American products, was introduced into Spain in the Six- 
teenth Century, whence its culture spread into the Mediterranean coun- 
tries, both in Europe and Africa, and soon reached the East Indies and 
China. It is said to have been known in England even before the Irish 
potato was known. 

The sweet potato has given rise to numerous varieties, more or less 
distinct from each other in quality, size, form of tubers, as well as in 
foliage and vine. But the peculiarity is that the greater number of 
these varieties have arisen by bud variation in countries where the sweet 
potato seldom flowers, and where seed is out of the question. New va- 
rieties seem constantly to come into existence in this manner. Two 
races quite distinct as to quality may be recognized; namely, the Jersey 
Sweet, which are dry and mealy and preferred in the northern market; 
and the Yams, or those of a sappy consistency, that exude a syrupy 
liquid when baked, are those of high favor in the South. As to forms 
of tubers and forms of vine and foliage, the varieties cannot be dis- 
tinguished with precision, because in these respects many of them 
grade into each other, so that no sharp line of demarkation can be 
decided on. This is also natural, when their origin from bud variation is 
considered. For example, in the case of the Vineless there are two forms, 
one with small leaves and quite slender vines, and another very robust, 
with leaves similar in form but much larger, and the vine much stouter. 
Both of these forms, especially the slender, have a strong tendency 
to “sport” back to the long, running vine. With the slender form it is 
my observation that this returning to long vine is accompanied with 
deterioration in size of the tubers, and with a tendency to flower. Selec- 
tion in the field of tubers for propagation, is, therefore, best, but not an 
absolute remedy against loss of the type. The proclivity to bud varia- 
tion is evidently the cause of the belief among many farmers that differ- 
ent varieties of sweet potatoes will “mix” if planted in close proximity 
to each other. 

Sweet potato is more frugal as regards soil fertility than the Irish 
potato, but generally fastidious as to soil texture. A sandy loam of good 
depth, well stocked with humus, and underlaid by a clay of moderate 
porosity, or good sub-drainage, is the best. On such soil the tubers become 
smoother and more uniform both in form and in size. The best crop 
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to precede sweet potato, as in the case of Irish potato, is a crop of cow- 
peas, preferably applied as green manure the preyious fall. Good loamy 
land so treated and planted with a prolific variety ought to produce 
a crop of 200 bushels of marketable potatoes per acre, without any other 
fertilizer. 

It is not common among the farmers to select sweet potatoes for 
propagating purposes; tubers too small for market purposes, and even 
stringy and deformed ones are frequently used. There is good reason to 
doubt the soundness of this practice, as it may be noticed during the dig- 
ging that deformed, stringy tubers are often the products of plants that 
have deteriorated from the type as “sports.” Whether the size of the 
tubers used for seed effects the progeny is yet unsettled; but too small 
tubers are frequently immature, and thus lable to’rot in the bed and 
cause general infection. Tubers perfectly sound, without cuts or bruises, 
well formed and-of fair size, are undoubtedly best for seed purposes. 

The bed for raising the “slips” should be located in a spot with good 
drainage, and where shelter against cold or excessive rains may be af- 
forded, as under the cover of a frame. The most common method of 
making the bed is to place a layer of slowly heating manure in the 
bottom, then a layer of 4 to 6 inches of good mellow garden soil, and 
on the top of this the potatoes, being careful not to let them touch each 
other, thus preventing a rapid spread of rotting, in case any tubers 
should become infected. The layer of potatoes is then covered with 3 to 
4 inches of good mellow dirt. The time for this work in Central Texas 
is from the middle to the latter part of February. Nothing is gained in 
ihe northern half of the State by planting before the first of May. Slips 
planted out as late as the first of June frequently make as good a crop 
as those planted before the first of May. 

The common way is to plant in rows or beds slightly raised, and 3 to 
34 feet apart. A suitable distance between the plants in the row is about 
20 inches. Cuttings, 12 to 16 inches long, taken from vines already 
growing will do as well for propagation as slips drawn from the tubers. 
Preparatory to planting, it is well to heal-in such cuttings for a few 
days, in a trench, where they can be sheltered and watered. They will, 
in that case, start roots quickly, and can be planted out with much 
greater safety. It is a good precaution to handle both the slips and the 
cuttings so that no wilting takes place before or during the planting. 
The proper depth of planting is 4 to 5 inches, leaving about two joints 
out of the ground., The earth should be well firmed around the slips 
or the cuttings, as this will promote easy absorption of soil moisture. 
Cultivation should be given immediately after planting, to leave a good 
dust mulch and obliterate the tracks made during planting, since if these 
be left, they become so many leakages of soil moisture through evapora- 
tion. 

Sweet potatoes need thorough and constant cultivation, not only to 
keep down weeds, but to conserve moisture, and also to keep the soil well 
open to.air, which is of special importance to all root crops. 

Sweet potatoes are “easy” on the land and easily grown, but quite 
difficult to keep after harvesting. Brusing in handling is sure to 
produce decay. Digging and storing before maturity is another fertile 
source of decay. If a tuber be broken across, and the surface, due to the 
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break, shows no exudation of liquid, but dries and crusts over quickly, 
the tuber may be considered matured. 

Specially constructed storage houses are recommended for extensive 
growers of the sweet potato.* It is an excellent precaution to fumigate 
the house by burning sulphur in it before taken into use each fall; and, 
indeed, it is possible that a moderate amount of such fumigation can 
be done after the sweet potatoes are put in the bins. A reliable farmer 
in this neighborhood informs me, that for several years he has had ex- 
cellent success in keeping his sweet potatoes in an ordinary dug-out 
cellar by fumigating with sulphur after having stored them. Before 
beginning this practice, his potatoes were frequently lost through rotting. 
He. states that he was induced to start this practice in order to drive 
away rats, which had infested his cellar. The potatoes kept unusually 
well after the fumigation, nor were they injured for seed purposes. As 
a consequence, he fumigates his crop every year, with marked success 
in keeping. 

Personally, I have no experience with the effect of sulphur fumes on 
sweet potatoes, but consider the method reasonable and worthy of trial. 

Sweet potatoes are not only a valuable food for man, but equally as 
valuable and cheap food for animals. Cows relish them, and the increase 
in the flow of milk is marked. For feeding cows they should be chipped 
up and sprinkled with cotton seed meal or bran. Hogs when turned into 
a field will do their own harvesting, without wasting a single tuber. 
If a patch of late maturing peas, such as the Unknown, or Wonderful, 
be planted alongside of the sweet potatoes, the hogs will help themselves 
to an economic and effective ration. The two late crops, cowpeas and 
sweet potatoes, may be rotated one with another, and be planted after 
an early truck crop has previously been removed from the same land 
during the same season. 

Varieties—The varieties of the sweet potato are very numerous, but 
the names seem to be hopelessly confused; since many of them, es- 
pecially the southern kinds, are local and not general; hence, known by 
different names in different localities. Nor are they easily recognized 
from description, as the differences in form and color of the leaves, vines, 
and roots are very slight and vary on different soils and in different 
localities. One of the best defined, both as to the vine and foliage, is the 
Vineless, sometimes called the Bunch Yam, so-called, perhaps, because 
its vines form dense, compact bunches. It is an excellent variety, easily 
cultivated, very productive, early and of good quality. Another, easily 
known, because of its long, dark-green to slightly purplish vines, with 
heart-shaped, entire leaves, and elongated yellow meated tubers, is the 
Pumpkin Yam. This is very popular in the South especially when 
baked, as it is very juicy or syrupy. “Choker,” or “Nigger Choker,” is 
very prolific on any soil, produces very large, coarse, veiny tubers, of 
inferior quality for cooking purposes, but excellent for hogs and cattle. 
Other varieties popular in the South are: Southern Queen, Nancy 
Hall, Brazilian, and Yellow Yam. 


*Farmers’ Bulletins Nos. 520 and 548, United States Department of Agri- 
culture, Washington, D. C. 
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THE CUCUMBER FAMILY—-CUCUMBERS AND MELONS. 


Under this family, we have in cultivation the following classes of 
plants: Cucumber, Muskmelon or Cantaloupe, Watermelon, Squash, 
and Pumpkin. Each of these occurs in numerous varieties. All of them 
are similar in habit of growth and in their demands on soil and climate. 
Most of them have come to us from Western and Central Asia. All are 
annuals, and cannot stand the slightest touch of frost. They prefer a 
warm, sunny climate and soil of sandy loam, well supplied with humus, 
and retentive of moisture. The best preparation of the land is to 
precede the crop of these plants with a crop of cowpeas turned under 
as green manure during the previous fall. Land so treated, if liable 
to washing, should not be left exposed to the winter rains, but be sown 
to oats, or other winter grains. This may be pastured until time for 
spring plowing. 

The best fertilizer for melon vines, whether the land has received 
a crop of green manure or not, is a compost of well rotted stable manure, 
applied directly in the hills and worked into the soil. If ground rock. 
phosphate and kainit has been added to the compost, so much the better. 
If no stable manure or compost can be had for direct application to the 
hills, commercial fertilizer may be of advantage. Circular No. 9, 
on “Muskmelon Growing,” of the Arkansas Experiment Station, makes 
on this subject the following recommendation: “As general application 
in the way of commercial fertilizer to be worked into the soil in pre- 
paring the land at the time of planting, apply 1000 pounds of a fertilizer 
of the following formula: 


DEEORER 99 opie r- ess corieg.e AG nee 3 to 4 per cent. 
OS pMGr A0t0) , 254 Gace Me heres 8 per cent. 
(POUABarate Sas ao Wy ao oe ee > oe 10 per cent. 


For nitrogen the author recommends organic forms, such as cotton 
seed meal, ground tankage, or dried blood. 

After the land has been broken in the spring, it should be marked 
off for the hills, which is most cheaply done by making check furrows 
with a shovel-plow. The distance varies with the nature of the plants. 
For muskmelons and cucumbers, 5 to 6 feet, and for watermelons and 
pumpkins, 7 to 8 feet apart. The squashes, being more bushy in habit 
of growth, need only to be planted 3 by 4, or 4 by 43 feet apart. The 
manure should be worked well into the soil at the crossings of the fur- 
rows, where the hills are to be located. As many of the seeds in both cu- 
cumbers and melons are frequently faulty, from 8 to 12 seeds should 
be planted in each hill to insure a perfect stand. When germination 
has taken place and the stronger plants are distinguishable, three or four 
of these should be left in each hill—the others pulled out. It is also well 
at the same time to draw a little more earth around those left in the 
hills, as this has a tendency to strengthen and prevent them from being 
broken by wind or rain. 

Melon vines may also be forced; that is, the seed may be planted in 
hot frames about a month before the time for planting in the open 
ground. ‘The best way of doing this is to secure materials for straw- 
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berry boxes, or strawberry boxes knocked down, and in putting them to- 
gether leave out the bottom; fill them with good mellow dirt and plant 
the seed in them. These boxes can be easily handled without bottoms 
by well firming the dirt put in them, and by lifting and moving them 
by means of a mason’s trowel, or mle instrument. Besides these, 
pasteboard boxes of suitable size will answer the same purpose. The 
bottoms of these need not be removed, as the pasteboard, after having 
been in contact with the soil and moisture, will offer no resistance to 
the roots. After planting the seed, the boxes should be placed in the 
hot bed, where the young plants are to be given proper watering, shelter 
and light. The temperature should not be over 80 degrees, nor less than 
55 degrees Fahrenheit. But as the plants grow the light may be in- 
creased to harden them, preparatory to transplanting into open ground. 
Transplanting should be done without any disturbance to the roots; 
simply by removing the boxes carefully to the field, and sinking each to 
a proper depth in its prepared hill and firming the dirt around it. 

Cultivation must be constant and clean to conserve moisture and to 
- prevent the start of crab grass, which is so liable to infest sandy soil. 
A strong remedy against the crab grass is a dense crop of cowpeas during 
the previous summer. It is proper here to add to the afore-mentioned 
virtues of the cowpea that it is also an excellent weed exterminator, 
if given proper cultivation when young. For this reason, it is common 
practice, at the last cultivation of the melon vines, to sow cowpeas broad- 
cast in the middles between the rows, they hold down the crab grass 
and other weeds and shelter the melon vines and fruit from too strong 
sun and wind. Such shelter is most beneficial ; and a watermelon covered 
from the direct sun, is generally increased in size and improved in 
quality. The only drawback resulting may be in dry seasons, when the 
peas take up more water than can be “spared from the melons, 

Excess of growth on the part of the vines, both in cucumbers and 
melons, is sometimes accompanied by corresponding lack of fruiting. 
The remedy ig pinching off the terminal buds of the main branches, 
so as to stop lengthening and force the sap to act more on the lateral 
branches. The size of the melons can be increased my reduemg the 
number per branch, by pinching the youngest fruits off, as soon as the 
number of fruits desired is set. This amputation is effected at the second 
qr third joint beyond the last fruit. This can be practiced to good 
advantage with the watermelon, where more than two fruits per branch 
results in the reduction of size on the part of the younger. In the 
cantaloupe, where the number is less liable to affect the size of the fruit, 
this pinching is not necessary. 

Since both the quality and the size of all melons, as well as cucumbers, 
are much hindered by excessive heat, it is an advantage to secure 
earliness by starting them in hot beds. 

Watermelon seed should be obtained in the South, preferably at 
home, where the largest fruits and most typical in form and quality 
should be selected for this purpose. Care must be taken, if purity is 
wanted, not to select where several varieties are grown in alone proxunity, 
as their progeny is almost certain to be mixed: The same is true for all 
plants of the cucumber family. 

Varieties of watermelons are numerous; some that were popular a few 
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years ago are now not even in seedsmen’s catalogues. At present the 
following are popular, both for home and export: Tom Watson, Ala- 
hama Sweet, Georgia Rattle Snake, Bradford, and others of more local 
reputation. 

Cantaloupe or muskmelon seed are generally obtained from localities © 
in the North having acquired reputation for fruits of high qualities, 
such as Rockyford, in Colorado. Cantaloupes, when continuously grown 
in the South, seem to increase in size and correspondingly decrease in 
flavor. It is, however, very likely that the Trans-Pecos country, and 
other high and dry localities, which are producing these fruits to as 
great perfection, may be as well adapted for the production of the seed 
as Rockyford in Colorado. 

The most popular varieties of the muskmelon are the cantaloupes, 
or those of a depressed spherical form, with closely netted corky lines 
on the rind. They are of small size and greenish to yellowish colored 
flesh, the flavor of which is a melting, spicy sweet. A great number of 
varieties of these occur both in southern Europe and in this country. 
Among those that are especially popular in this country may be men- 
tioned: the Rockyford, Netted Gem, Nutmeg, and Jennie Lind. 

To the muskmelons belong also the winter melons, which are, up to 
the present, little cultivated in this country. They are of oval form, 
mostly with smooth white to greenish rind, but white meat, which does 
not develop its full flavor until the melons have been kept in storage tor 
some considerable time; hence the name “Winter Melon.” They are, 
however, much inferior to the true cantaloupes. 

The larger number of the cucumbers are raised for pickles, either whole 
or to be cut up and mixed ‘with several other vegetables in chow-chows, 
which are both popular and highly spiced dishes. Cucumbers intended 
for this purpose are generally harvested as soon as they have reached the 
size of 4 to 6 inches in length. The most popular varieties are: Early 
White Spine, Cool and Crisp, Everbearing, and Early Frame. 

Cucumbers may be easily kept for any length of time in strong brine 
of common salt. When ready for pickling, the salt may be withdrawn by 
soaking in pure water. ‘ 

There can be no doubt but that pickle factories, which use so many 
kinds of our most perishable garden vegetables, would form a most pro- 
fitable and helpful industry in sections where these vegetables are now 
raised in abundance at an almost prohibitive distance from the market, 
as, for example, in the lower Rio Grande Valley and the Gulf coast. 

"The pumpkins, besides furnishing excellent material for yes, are 
also raised extensively in the Northern States as a choice feed for dairy 
cows; nor is it the only member of the family that is of value for this 
purpose, as all the fruits of the whole cucumber family, with the excep- 
tion of the gourds, are high-class foods for the milk cow. 


LAMBSQUARTER, OR CHENOPODIUM FAMILY. 


From this we have the beet (Beta vulgaris) and spinach. The beet 
is native of the same regions as the cabbage; namely, the Mediterranean 
and the Atlantic coasts of Spain and France. The spinach is supposed 
to have come to us from Asia. Both of these plants are quite resist- 


LD wag 


38 Texas AGRICULTURAL HXPERIMENT STATIONS. 


ant to frost and grow well during the milder part of our winter. In 
fact, the soil, climate and cultivation are the same as for turnips. Like 
the turnips, the beet can be raised both as a fall and as a spring crop, 
but differs from the turnip in that it remains succulent for a longer time 
and does not become hard and pithy as early in its development. 

Beets-—Three classes of the beet have been obtained by selecting 
seed for three different purposes; namely, the garden beets, the sugar 
beet, and the mangel-wurtzel. The latter is a large, coarse beet, occurring 
in numerous forms from long, slender, crooked cow-horn form to globe- 
shaped. This beet is becoming popular as a cattle food, especially during 
the season when succulent fodder is scarce. The yield from unmanured 
land, according to Cornell Station Bulletin No. 267, ranges from 14 
to 18 tons per acre. In Texas these beets do not require storing, but may 
be left in the field to be harvested as needed for use. 

The sugar beet is cultivated in the cool, temperate climates, both in 
this country and in Europe. In the Southern States, and all other places 
with very hot summers, the sugar content becomes too low for remunera- 
tive cultivation. 

To sow one one acre of beets in drill requires 5 to 6 pounds of seed. 
Fall sowing of garden beets can be done in early September, and spring 
sowing may be done as soon as the temperature is safe for corn planting. 
So soon as the young plants have made three or four leaves, they should 
be thinned to from four to six inches apart in the drill. 

Garden beets, remaining in the field long enough to deteriorate in 
table quality, make excellent cow feed. They will not fail to increase the 
flow of milk, when cut up and fed with cotton seed meal or other con- 
centrated feed stuffs. 

The most popular varieties of garden beets are: Egyptian 
Turnip, Eclipse, Early Blood Turnip, and Bassano. These are all more 
or less globular in form, of good size and with red to dark red meat, ex- 
cept Bassano, the meat of which is streaked with white or pink color. 

Spinach.—Spinach can be raised over the larger portion of Texas from 
fall until the temperature becomes too high in the spring. Its cultivation . 
is the same as that of kale or mustard. Spinach is a salad plant. The 
leaves are cut for harvest as soon as they reach the proper size, after 
which the plant continues to grow new crops. 


CARROT FAMILY, OR THE UMBELLIFERAE. 


From this family we have the following cultivated as garden vege- 
tables: Carrot, Parsnip, Celery, Celeriac, and Parsley. 

Most of the members of this family develop essential oils and gum- 
resins which may be formed in all parts of their organs; hence, for 
culinary purposes they are especially used for the delicate flavors that 
they impart. In the carrot and parsnip we have also most wholesome 
food in addition to the flavor. 

Carrots and Parsnp.—Carrots and parsnip, natives of Europe, are nat- 
uralized in America. Even in Texas the wild parsnip is not an un- 
common weed. Wild carrot is especially a common weed in meadows 
of the Northern States. The wild forms, however, are annuals, with a 
hard, woody, tapering tap-root, but the parts above the ground differ 
neither in form, color or aroma from that of the cultivated varieties. 
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Both carrot and parsnip are resistant to frost, especially the parsnip, 
which can pass the winter uninjured in countries where the 
frost goes deeply into the ground. For this reason, crops can be raised 
from both fall-sown and spring-sown seed. Mellow garden loam, well 
enriched by manure, especially humus-forming manure, is preferred by 
both. ‘The parsnip will do better on heavier soi] than the carrot. The 
proper time for fall sowing is in September. The seed of both carrot 
and parsnip is somewhat slow of germination; besides, only about 60 
to 70 per cent can be expected to germinate; hence, as much as 4 to 5 
pounds may be needed of each kind of seed to sow an acre in drills 24 
to 3 feet apart. The proper depth at which to sow the seed is from 
4 to 4 of an inch. In about eighteen days the seed will germinate. 
As soon as the young plants grow sufficiently to produce several adult 
leaves, they should be thinned to a distance of 6 to 8 inches apart in 
the drill. Both classes are heavy yielders in good and well cultivated 
soil; carrots, 400 to 700, and parsnip, 500 to 800 bushels per acre. 
(Horticulturists’ Rule-Book, Bailey.) The proper time for early spring 
planting in any given locality would be about the same as for early 
corn planting. 

The varieties of carrots are quite numerous, and are roughly divided 
according to the length of their roots into long, half-long, and short. 
They are also distinguished by the color of the roots, into white, orange 
and red; as, for example, Long Orange, Belgian, or Long White Bel- 
gian, and the Harly Half-Long—a variety of excellent flavor and about 
6 inches long. The Ox-Heart is a short rooted variety, about 4 to 5 
inches long and about 3 inches in diameter. 

The parsnip is not cultivated in as many varieties as the carrot, nor 
to such an extent, although it contains more nutritive matter. Both 
the carrot and the parsnip are greedily eaten by all our domestic ani- 
mals; horses are especially fond of carrots, while dairy cows fed on 
parsnip are said to give butter of improved quality. 

The two main varieties of parsnip are the Hollow Crown and the 
Guernsey. Among the various ways in which the carrot and the parsnip 

“can be utilized are as ingredients of meat soups. For this purpose no 
other vegetables can fill their place. Tomato ig often used, but the 
soup is lacking in quality. 

Celery and Celeriac.—Both of these originated from the same wild 
species called Apiwm graveolens, growing wild along the Mediterranean 
coast, and frequently within reach of the sea spray. For this reason, 
the cultivated celery is one of the few plants that can thrive in soil of 
considerable saltiness or alkalinity. 

Celeriac develops a large, rounded, fleshy root, which is the only 
part used, either for flavoring meat soups, or in salads. In Europe 
this plant is cultivated to considerable extent; in America, on the 
other hand, only in the vicinity of the large Northern cities. The seed 
is sown in the North’ in hot-frames, or in “flats” placed in hot-frames 
during January or February; replanted for larger space and hardening 
as soon as large enough, then transplanted into the open ground, where 
it forms roots large enough for use by next fall. 

In Texas, both forms are best suited for fall and winter vegetables, 
owing to the fact that our temperattre is too high to produce tender 
tissues and delicate flavors during the summer. The plants can stand 
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a slight frost, but not to the extent of hard frozen ground; hence, the 
most proper climate in Texas is the Coast country and the lower Rio 
Grande Valley. If the crop of celery is far enough advanced to be 
well earthed up for blanching, it is in condition to stand several de- 
grees of frost; therefore, the earlier the crop can be started, and the 
faster it can be made to grow, the more liable it is to escape destruc- 
tion or injury from frost. 

The proper time for sowing celery seed in Texas is during August 
and September, according to latitude; for it must be remembered that 
the seed is slow in germinating, even if quite fresh. Seed more than 
a year old may fail to germinate altogether. The best method is to 
sow the seed broadcast on the surface of good, mellow and moist soil 
placed in shallow boxes, then cover them with a layer + to 4 of an 
inch thick of more earth, after which the earth should be firmed by 
pressing it with a piece of plank or any suitable instrument. A very 
thin layer of fine sharp sand on the top will do good. A layer of mulch 
of gray moss or other similar material is necessary to prevent excessive 
evaporation. This mulch should be removed upon germination of the 
plants. The boxes should be placed in a cold-frame covered with a roof 
of lattice-work, so made as to exclude one-half of the direct sunlight, 
and high enough above the bed to admit of a person working under- 
neath. Such frame ought also to be situated in a place sheltered from 
the wind. Protection from heavy, beating rains may be had by spread- 
ing oil-cloth covers over the top of the lattice roof. 

As soon as the young plants have set several leaves, these should be 
shortened back with sheep shears or some such instrument. This will 
greatly help to stouten and harden the plants. Sprinkling sufficiently 
to keep the soil moist at all times should be provided, preferably during 
morning and evening, or during the cool of the day. As soon as the 
plants are strong enough, and before being weakened by crowding, they 
should be transplanted from the seedling trays, or seedling rows, into 
new frames, and there given more space, four by six inches apart will 
be sufficient. In doing this transplanting, it is a good precaution to 
again clip the leaves hack to about half their length, and water the soil 
in which they stand before transplanting. As the transplanting pro- 
ceeds. moderate watering, and if hot and dry weather, also shading 
should follow. As previously mentioned under the general discussion 
of starting tender plants, potting the individual plants at this stage is 
the most advantageous method. 

As soon after this transplanting as the plants have grown stout and 
hardy enough, they are ready for the second transplanting, or into the 
open field. This last transplanting is to be done with the same care 
as the first. The soil or pots, if they be potted, should be sprinkled, 
and the water given time to soak in before the plants are removed. The 
plants should be carefully lifted out of the bed with trowels, so as to 
do as little injury to the roots as possible, and leave as much dirt on 
them as possible. It is also a good precaution, if the dirt fails to stick 
to the roots properly, to puddle the roots in a soup of clay; because, 
thus coated, they immediately adhere to the dirt into which they are 
transplanted. The plants should be brought to the field carefully 
packed in trays or boxes with the roots at the bottom and the foliage, 
if the weather be hot and dry, covered with moist cloth as a protection 
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against wilting. For it must be remembered that any wilting at this 
stage may re tard the growth for a long time. In planting, the soil 
must be well pressed against the roots and these placed at the same 
depth that they had before removal. These precautions hold good in 
all transplantings. 

For their best growth celery and celeriac need a deep, fairly com- 
pact soil, rich in humus and moisture. In Michigan and other places, 
where their culture has become a specialty, tile drained marshy soil, 
or the bottoms of drained, shallow lagoons, where vegetable matter has 
accumulated and added to the humus, are preferred for celery culture. 
In Texas most of our deep alluvial soils along rivers and creeks offer 
suitable conditions. In short, any deep, moist soil, but not liable to 
be waterlogged, rich in humus, either naturally or even manuring, will 
grow celery. The preparation of the- soil calls for deep plowing and 
thorough pulverization. Stable manure, if well rotted or composted, 
may be appled to the land immediately after breaking, and harrowed 
in. As much as twenty tons per acre of such manure may be used to 
advantage. In fact, what has been said in regard to manure and soils 
for cauliflower holds equally good for celery and celeriac. 

Celery is generally planted in rows about 34 to 4 feet apart and 7 
to 8 inches apart in the rows. Celeriac grown simply for its roots is 
planted in much closer rows, only far enough apart to admit of horse 
cultivation, or if cultivated by hand with wheel hoe, 16 to 18 inches is 
enough distance between the rows. The celery, on the other hand, is 
cultivated for its large, tender leaf-stems, and to increase their tender- 
~ ness and milden the flavor, the leaf-stems must be blanched by growing 
in darkness. There are several methods of producing this etiolation of 
the leaf-stems, or blanching of the celery plants, as it is called. About 
two-months or a little less time after transplanting into the open 
ground, the dirt is thrown to the plants from both sides of the row so 
as to cover up the leaf-stems, leaving only the upper portion of the 
young leaves exposed to the light. The work is performed with a sin- 
gle stock, called “winged shovel” plow, which moves dirt after the man- 
ner of a heel-sweep. The wings are fastened to either side of the 
shovel and are broader than the heel- sweep. For want of such a special 
tool, the buzzard-winged sweep, or the solid sweep, may be made to 
perform the same work. As the leaf-stems lengthen, due to growth in 
the absence of light, more earth is thrown to them as fast as they 
emerge above the crest of earth. It is a good precaution to tie the 
leaf-stems together when this work begins, so as to hold them erect and 
thus prevent dirt from being thrown in upon the crown of the plant, 
and thereby hinder the young and later leaves from growth. This 
blanching is also done by means of 12-inch planks placed edgewise on 
either side of the row, and so close to the plants that the light is ex- 
cluded from the leaf-stems. Another method, and a very satisfactory 
one, is to use 3-inch or 4-inch drainage tiles. This is most easily done 
by first enveloping the plant in a strong, stiff sheet of manila paper 
rolled into a cylinder; slipping the tile down over it, then pulling the 
paper cylinder out. This method is both quick and efficient. ‘As a 
last method, each plant may be enveloped in a sheet of strong, dark 
colored paper, and this secured by ties, so as to hold its cylindrical form. 

In these methods enough dirt may be thrown to the rows so as to 
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hold securely the planks, tiles, or paper cylinders against wind or other 
disturbing agencies. 

These methods are preferable to earthing up the entire plant, insofar 
that they obviate the very deep furrows in the middle, and the leaf- 
stems remain clean and free from dirt, the contact with which may 
even produce diseases and spoil the appearance of the celery. 

The varieties of celeriac are not numerous, only one or two varieties are 
generally given in the catalogs of our seed dealers; the same is also 
true in Europe, where this plant is more generally cultivated. Giant 
Prague produces a large, turnip-shaped, sweet and tender root which 
can even be eaten like radishes, in addition to its many other uses. Erfurt, 
or, as often called, Turnip-rooted Celery, is especially recommended for 
soups and stews. The true celery occurs in numerous varieties, differing 
in color and size of leaf-stems.’ The following are much cultivated: 
White Plume, which is early and easily blanched; Golden Self-Blanching, 
also easily blanched, but not as early as the first named; Winter Queen, 
a robust, stocky growth, very tender, yet one of the hardiest. 

Parsley and Crevil are vegetables but little cultivated, except near 
large cities. They demand the same soil and treatment as carrots and 
parsnip, with the exception that the seed is slow of germination, and 
ought to be soaked for about ten hours before planting. Planting in 
frames is the customary method when no large quantities are desired. 
Of parsley only small quantities are used at a time, hence a few plants 
in a frame is generally sufficient for home use. The parsley is popular 
for flavoring soups, salads, and for table orament. The leaves, the parts 
used, can be cut every few days, as they are quickly replaced by new 
ones. 

THE LILY FAMILY—THE ONION. 


From the lily family we have only one class of vegetables; namely, the 
onions, but these fall into several species, such as: Alliwm cepa, or com- 
mon onion; Shallot, Cive, Leak, and Garlic. But as only the first, the 
common onion, is of general importance and cultivation in this State, 
its culture alone will he considered; the others are, however, adapted to 
similar conditions of climate, soil and culture. 

The common onion (Allium cepa) is not known in wild condition. 
Its cultivation goes back to the old Egyptian and Chaldean civilizations. 
Its probable origin is central Asia. It occurs in numerous varieties, ac- 
cording to form, size, color and flavor of the bulbs. Though preferring 
a moderately cool climate during early growth, a hot and dry climate 
is more favorable during the latter stages of the growth. The maturity 
and keeping qualities reach their highest perfection under those con- 
ditions. 

Onions demand fertility; the first requirement that the onions make 
upon the soil is that it be in a high state of fertility, and next, that it 
be mellow and friable; a loam rich in organic matter and ability to 
retain moisture, such as alluvial bottom lands with plenty of sand in- 
termixed. Soil not rich in humus and consequent fertility, must be 
heavily fertilized, either with stable manure or green manure from cow- 
peas. Stable manure must be well decomposed, if applied directly to 
the onions; twenty tons to the acre is not a heavy application. , 


Truck FARMING. 43 


In the four-year series of fertilizer experiments carried on at the 
Beeville Sub-Station (Bulletin No. 115, Texas Experiment Station) 
twenty tons of stable manure gave the largest yield. The check plats, 
which after the first year received a crop of green manure from cowpeas 
planted after each harvest, showed an immediate increase of 17,771 
peunds per acre. ‘The plants having received mixed mineral fertilizers 
for two successive years in addition to the same dose of green manure, 
gave no larger crop for that same year; in fact, showed no increase at- 
tributable to the commercial fertilizer. This fact may, however, be due 
to too small an application of commercial fertilizer. The largest amount 
given per acre was 500 pounds of acid phosphate, 250 pounds of nitrate 
of soda, and 180 pounds of muriate of potash, the cost per acre of this 
fertilizer being $21.62. The increase of this plat’s yield the second 
year was 17,540 pounds per acre, which, when compared with the checks, 
allows very little credit for the commercial fertilizers. 

I do not mean to undervalue the importance of commercial fertilizers 
in onion growing, or in growing other truck crops, but simply emphasize 
the greater importance of humus. 

From Farmers’ Bulletin No. 39 of the United States Department of 
Agriculture, dealing with onion culture, I quote the following expres- 
sion: “The onion requires a liberal amount of plant food in the most 
available state. The quantity and quality of manures, which would make 
potatoes, cabbages, tomatoes, or many other garden crops profitable, 
will not give a fair compensation in onion culture, unless favored by 
soils highly fertile in their natural state.’ The same bulletin states 
that a yield of 800 bushels of onions per acre would remove from that 
acre 60.48 pounds of nitrogen, 20,61 pounds of phosphoric acid, and 
46.82 pounds of potash. 

As already advocated for other crops, where cowpeas are used as a 
preceding green manure crop, phosphate and potash may be applied to 
these, and in the cheaper forms, such as floats or ground phosphate rock, 
and kainit. The costly nitrogen will largely be furnished by the cow- 
peas and can therefore be greatly reduced in quantity. One hundred 
to two hundred pounds of sodium nitrate per acre, applied as the bulbs 
begin swelling, will be sufficient. In close planting this may be broad- 
casted between the rows and worked into the soil with any proper cul- 
tivator. Between rows laid off for horse cultivator this application of 
fertilizer should be drilled in close to, and alongside of each row, and 
then mixed with the soil by the cultivator. 

There are two methods of raising onions. One is by sowing in seed- 
ling or nursery beds, using for the purpose cold frames, which can be 
properly sheltered from excessive sun or rains. From this place the 
young onions are transplanted into the open ground as soon as the 
shanks of the leaves have attained the thickness of an ordinary lead 
pencil. The other method is to drill the seed into permanent place at 
once, and afterwards to transplant only for the purpose of securing. an 
even stand in the drills; that is, from places where the stand comes 
too thick to places where it is too thin. 

The former method is followed by nearly all of our gardners, who make 
onions their specialty. Where onions are transplanted into rows 14 to 
16 inches apart, and 5 to 6 inches apart in the row, this transplanting 
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alone is calculated to cost from forty to forty-five dollars per acre. 
All Northern experimenters agree that transplanting the onion in- 
creases its bulk to double or even triple of that of the untransplanted 
onion. This is the reason for assuming the extra work and cost. But 
it must be considered that in the Northern States, where onions are 
started in hot frames during the winter months, they are transplanted 
in the midst of their vigor during the spring, when ‘they will have all 
the advantages of tender seedlings just germinating in the onion field at 
that time. In the South, particularly Southwest Texas, where the onion 
seed may be sown in September, both in the open and in framed beds, 
the difference would scarcely be more than obvious, provided moisture 
conditions are equal. 

Onion seeds, like many other oily seeds, do not keep their germinating 
power long; the average longevity is stated as being only two years. 
For this reason, very fresh seed is a necessity for a good stand. For 
transplanting in close drills, or directly sowing in close drills, 4 to 5 
pounds per acre are necessary. For drills intended for horse cultivation 
one-half of that amount will be sufficient. 

In transplanting the young onions it is best to loosen them from the 
ground with as little injury to the roots as possible; then, as each 
handful is arranged with the bulbs at even length, the tops are cut back 
o half their length or even shorter; the roots are also trimmed back 
to within one inch of the bulb. The method of transplanting consists 
in marking out the rows and opening up a furrow for each mark, with 
a hand turning plow; then set the young onions erectly against the land 
side of the furrow and cover by throwing the dirt back against the 
plants. It is necessary to firm the dirt against the plants, for only by 
close contact with the earth are the plants able to quickly resume 
growth. The proper distance between the bulbs in the drill is 5 to 
6 inches. 

The time for sowing the seed in the open ground is the same as for 
sowing nursery beds. In either case, whether irrigation is to be used 
or the locality is subject to heavy fall rains, the drills should be made 
on slightly raised beds; because the germinating onion plant is a weak- 
ling and readily killed both by standing water and by crusting of the 
soil. Both evils are greatly obviated by even a slightly elevated position 
of the bed. Another advantage of having the rows elevated is the ease 
with which the earth can be worked away from the bulbs, which is a 
necessity during the latter stages of cultivation, especially where horse 
cultivation is used. It is a well known fact that onions grown with the 
bulbs deeply in the soil form thick, sappy necks that fail to dry back 
to the bulbs at maturity; hence become a seat of decay. ; 

As already stated, onions are very resistant to frost from the time 
that the bulbs have. begun swelling, and the hardiness increases with 
their growth. As a winter protection for onions started from seed 
in the open field, it is recommended to plow sutticient dirt to them to 
cover the bulbs during the coldest part of the winter, After the danger 
of frost is over this dirt should be worked aw ay from the plants. Frost 
killing of the tops does not seriously retard the growth. 

In dry and hot regions the onions generally mature with ease, the bulbs 
become firm and the necks dry per fectly back to the bulbs. In moist and 
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cooler climates the necks are frequently tardy in drying, leaving many 
immature “bottle necks.” To obviate this, it is a common practice in 
such climates to break the tops down by dragging a plank over the field, 
crosswise to the length of the rows. Care must be taken that this plank 
is only heavy enough to break the tops over, but not bruise the bulbs. 
This breaking of the necks promotes their drying back and maturing. 

In the drier regions of the State, onions and most other crops 
require iniigation for successful culture. Two systems are in vogue; 
namely, irrigation by flooding the ground and by leading the water 
in the furrows between the rows of the plants. In either case the land 
must be carefully leveled. In flooding, the land is generally laid off 
in Brea surrounded by low levees, so that the ground of each area 
can be separately submerged. In the furrow system the land should 
slope just enough to allow the water to run in the furrows between the 
beds without moving silt. As soon as the land is dry enough for the 
cultivator after each irrigation, it must be stirred to.prevent crusting. 
In fact, cultivation under irrigation must be carried out with the 
same idea of conserving the moisture of the ground as in dry-farming. 

For onions irrigation needs to be given once every ten to twelve days, 
depending on the retentiveness of the soil and the humidity of the 
atmosphere. Over-irrigation should be carefully avoided, as there is 
nothing that will so quickly destroy the usefulness of the land. Water 
should, therefore, be applied rather frequently than heavily. 

Harvesting.—When the tops are wilted and dried well back to the 

bulbs, the onions are ready for pnling. Dry weather should be selected 
for this operation. The onions should be carefully handled so as to 
cause no bruises. They may be thrown in windrows, where they may 
be left for further drying and curing. ‘T’co long exposure in very warm 
sun is, however, to be avoided, as ‘this may cause blisters and burns, 
which will develop decay. So soon as the bulbs are dry enough for the 
dirt to crumble off, the tops and roots should be trimmed back with a 
sharp knife or a pair of shears. The crates for onions should have a 
capacity of about 50 pounds each, and be so constructed as to allow 
ample aeration. The crates after filling should be placed under a shed 
where they are kept in the dry and exposed to free circulation of the 
air. 

Varieties—An ideal variety of onion should be: first, a good keeper ; 
second, of good table quality, that is sweet and mild of flavor; third, of 
good, even size and handsome appearance. The varieties which have 
reached the highest popularity among the onion growers in ‘Texas are: 
the Red Bermuda, the White Bermuda, and the Crystal Wax. 

An experiment comparing the keeping quality of twenty-eight varicties 
was carried on at the New Mexico Experiment Station (Bul letin No. 52). 
The experiment was made for two successive years and the onions were 
kept under favorable storage conditions each year from August to the 
twenty-second of January. The following is the precentage of sound 
bulbs of the best keepers at the end of the experiment : 


1902-1903 1904-1905 
jaeeAmericam Prizeeiaker <=. \)qeeeess. 90. pets” 
Dee Australiana rowley... .. see. 93. 100. 
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1902-1903 1904-1905 
3. Augiralian’ Yellow Globe .7aa...- 92.5 a ene 
A Witte Warly: eG. oe ie a «ae ee 90. 95. 
He (Chena (Chilsmallvae 45 0p000000n 5 occ 95.94 acpeaty 5 
6; Philadelphia ‘Silver Skin... 2... 96.96 90. 
io Asenunel NGSMNoyy ADENARVEIESS, Ge G 00> oc 95. 100. 


The Bermuda onion and the Crystal Wax were not included in the 
above keeping test. 

Enemies of Onions—The most common insect enemy of onions in 
Texas is the thrips. It frequently makes its attack on the young plants 
while in the seedling beds, but also in the open ground. It is a minute 
sucking insect, causing the plants to lose the green color and become 
of a dull, or even dirty gray appearance. The plants finally turn brown 
and die. 'This trouble is quite commen in our onion raising districts. 
The best remedy against this pest is to apply whale-oil soap emulsion, 
made as follows: One pound of whale-oil soap dissolved in a gallon of 
hot water, after thorough stirring add enough water to make four gal- 
lons, and stir thoroughly. The mixture is applied lukewarm with a spray- 
ing machine. The spray should be applied several times, as the eggs are 
unaffected by the spray and hatch at intervals of ten days. 


ASPARAGUS. 


Asparagus belongs to the Lily of the Valley family, a group of plants 
closely related to the lilies. Its native habitat is the Atlantic and 
Mediterranean coasts of Hurope. Tt is found wild even as far north 
as Scandinavia. Asparagus has been in cultivation for many centuries, 
yet it is not rich in varieties as most plants of long cultivation. As- 
paragus is perennial, from an underground stool of root-stalks. It will 
grow as a weed on most any land, but only on highly enriched land 
will it produce the thick, succulent, eatable shoots. 

For cultivation, well drained s sandy loam is preferred. The best prep- 
aration for ground intended for asparagus is to trench it to the depth 
of 18 inches, and mix the soil as the trench is being refilled with one- 
third to one-half of its bulk of composted manure, well packed or 
tramped into the trench. To the compost kainit and ground phosphate 
rock may be added. he trenching may be made either by plow or 
spade, as convenience demands. 

Plants may be bought from seed houses, or raised at home in a well 
enriched seed bed. Sowing should be done in February, and at the 
same depth as we would sow English peas, the drills to be far enough 
apart for convenient hand cultivation. The young plants will begin ae 
come up in a month or six weeks. Thorough cultivation must be given 
at all times. Mulching the ground, as the hot season comes on, will 
help to keep the soil cool and retain the moisture. As the plants. com- 
mence to crowd each other, the weakest are to be weeded out, leaving 
the best 5 to 6 inches apart in the drill. The asparagus seedlings vary 
much in vigor; hence, careful selection is to be carried out in thinning 
the seedlings. There are male and female plants. The males are liable 
to be the stronger, but can not be picked out the first year, as flowering 
scarcely occurs that early. 
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After the young plants have grown for one season in the nursery 
bed, they are ready to go into the permanent beds, where the soil has 
been prepared as described above. A furrow 5 to ¥ inches deep is 
opened up for each row to be planted. In planting, the roots should 
be set on small mounds in the bottom of this furrow, but with the 
crown 3 to 4 inches below the level of the surface, and at a distance 
of 3 feet apart in the row. The furrow in which they are planted is 
then refilled with a sweep or any other convenient tool. Plants not with 
numerous roots, but rather few and stout roots, are selected and all 
slender rooted plants are discarded. The best time for this planting 
in Texas is in the fall. Before the advent of winter, it is well to mulch 
the bed with manure, which may be coarse and unfermented, without ° 
harm. In fact, it is recommended that the beds be given a dressing of 
such mulch every succeeding winter. A slight sprinkling of common 
salt will also promote the growth and thriftiness of the plants. 

Not until the second, or even the third, spring after the beds have 
been planted can a crop be expected. The earth should be plowed to 
the beds in the fall or early in the winter preceding harvesting, before 
the mulch is distributed. The object of this is to put enough dirt 
over the crowns so as to cause the blanching of the shoots, since this 
improves their flavor and tenderness. Not all the shoots that may be 
large enough should be removed during the first harvest, but only a few, 
as the plants may be yet too weak to spare a full harvest. After the 
third year all shoots may be harvested for about two months, or from 
. early in March until May, varying according to the season and locality. 
After that time cutting should cease, the earth thrown to the rows 
worked away from them, and cultivation carefully attended to through 
the entire summer. Late in the fall, when growth has stopped, all over- 
ground parts of the plants should be removed from the ground, especi- 
ally seea-bearing branches, since new seedlings are liable to become a 

est. 

‘ Harvesting the shoots is performed with specially made knives, but 
can be eas sily done with any knife, after removing enough dirt from 
around the shoot to lay hare its base, where the cut is made. Where the 
earth is hilled up to the depth of 6 inches over the crown, the shoots 
may be cut as soon as they show their buds above the ground. 

It is a general observation that asparagus has less longevity and less 
vigor in the South than in the cooler climates of the North. This may 
be attributed to our high summer temperatures, so frequently accom- 
panied with drouth. Heavy mulching of the ground during the hot 
season would certainly do much towards reducing the tem; yerature of 
the-soil and retaining the moisture. 


: RHUBARB. 


The cultivated rhubarb comes from the Buckwheat family. Its 
hotanical name is Rheum hybridum. The home of its ancestry is sup- 
posed to be Central Asia. The parts used are the large fleshy leaf 
stems, which possess a mild acid flavor, strongly reminding one of that 
of the gooseberry. Several of its congeners are medicinal. It is prob- 
able that the form cultivated as a vegetable is a hybrid. From seed 
it is very variable, so that it cannot be depended on to come true, or 
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furnish plants suitable for culture, except by careful selection. It is, 
therefore, customary to propagate it by division of the root, rather than 
from seed. Roots may be obtained from the seed houses, or by longi- 
tudinal division of the large, old roots which have a crown of buds on 
the top. 

When rhubarb ig raised from seed, the seed should be sown the same 
year as they are produced, and plants for the permanent planting should 
be selected from the strongest of the seedlings. The seed may be sown 
in well manured and well drained ground in the fall, winter or early 
spring. Cold-frames or hot-frames should be used, according to the 
season or the locality. In the beds the plants should remain for one 
year, and be properly thinned, so as not to stunt them by crowding. The 
next fall they are ready for transplanting into permanent beds. They 
should be planted 1 to 2 inches below the surface of the soil, and at 
distances of at least 4 feet apart in each direction. By obtaining the 
roots from seed houses, one year will be saved. 

The rhubarb makes the same requirement on the fertility and the 
texture of the soil as the asparagus; hence, the same imcorporation with 
manure, and the same mulching is necessary, as described for that plant. 
A rhubarb bed well cared for may give crops for four or five years, 
when renewal of the stock becomes necessary. New plants can easily 
be obtained by splitting the old roots, giving to each piece a good bud 
for the formation of a new crown. During the cultivation it is neces- 
sary to prevent flowering, as this will weaken the roots and reduce the 
size of the leaves. The defoliating for harvest is also weakening to 
the plants; hence, must not be carried too far, but be done with jude 
ment and by always giving enough leaves to continue the increase of 
the food supply in the root. In order to increase the length and suc- 
culency of the leaf-stems, a small barrel or a keg with bottom and top 
removed may be placed over the crown of each plant, as growth starts 
in the early spring. The rhubarb leaves are gathered by some before 
the blades are unfolded; by others when they are half grown to nearly 
grown. 

For preserving the plants during the hot summer months, heavy 
mulching of the ground and light sh ading may be necessary. The sum- 
mer heat will naturally limit the cultivation of rhubarb in Texas to 
small patches in the family garden. Rhubarb is, however, a good 
yielder, so that eight or ten strong plants will be an ample supply for a 
family. The most common variety of rhubarb is the Victoria, orig- 
inated in England. 


THE SUNFLOWER FAMILY OR COMPOSITAR. 


From this family, which is the largest family ef all our flowering 
plants, we have brought a host of ung ies into our gardens as orna- 
ments, but only a few as garden vegetables. Chief among these are 
the Salsify or ‘Oyster Plant, growing wild in the moister and cooler 
regions of our country ; Chicory, one form of which is called the Endive ; 
and the Pe on The ee is the only one of general cultivation. 

Lettuce. resistant to fros ts: it may be grown even in. 
the central zone of “Tea up to the Christmas holidays without se- 
rious danger of destruction from cold. In the Northern States, let- 
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tuce Is more raised under glass during the winter time than any other 
vegetable. In general, the lettuce prefers a cool and moist climate and 
a rich, moist soil, the optimum condition thus agreeing with that of 
the cabbage. The manner of culture, to produce the best results, 
also very similar to that of cabbage and cauliflower. Seed may be 
sown for fall crop in September, either directly into the open field or in 
cold frames, all according as to whether the condition for germination 
and growth be favorable for the open field, or not. The distance be- 
tween the drills may be according to the method of cultivation, whether 
by horse or hand cultivator. The seed should be planted at a depth 
of about one-half an inch into the ground. So soon as the plants have 
set about four leaves they should be thinned to a distance of 6 to 8 
inches apart in tke row; otherwise they will fail to head. A liberal 
top-dressing of socium nitrate stirred into the soil alongside of each 
row will greatly promote earliness and complete heading. 

Plants started in cold frames and kept properly thinned can, after 
a month’s growth, be transplanted into the open ground, at the dis- 
tance in the rows mentioned above. Nitrate of soda should also be ap- 
plied as directed above, but not until the plants have recovered from 
the transplanting, as shown by the resumption of growth. 

Sowing of lettuce may be made at intervals of two to three weeks, 
so as to have a continuity of fresh crops ready for harvest. This is 

especially necessary when growing for market, as fresh lettuce is in de- 
mand at all seasons. 

For early spring crop the seed should be sown in hot frames during 
January, in the northern half of the State; in the southern half, well 
protected cold frames will be sufficient. 

When artificial heat of hot frames or greenhouse is used, the plants 
must have a season of hardening, either in cold frames or by gradual ex- 
posure to colder temperature and stronger light, before they are fit to suc- 
ceed in the open ground. Transplanting from seedling beds or seedling 
trays into 23 “inch flower pots is to be highly recommended for lettuce, 
as for the cabbage, tomatoes and all plants started by similar methods. 
Potting will especially give rise to plants with large and handsome 
heads. 

The varieties of lettuce enumerated in our seed catalogs are quite 
numerous, yet their adaptability to the various seasons and their flavors 
differ much less than their shades of color and other character of minor 
importance. The Cos, or Romaine varieties, agree in producing an 
elongated, obovate head. They are much less grown in this country than 
the cabbage-headed varieties. Very popular among these are: Simp- 
son, Salamander, Hanson, New York, Big Boston, and Mignonette. 


MALLOW OR COTTON FAMILY—OKRA. 


The only important vegetable of this family is the Okra, which isa 
member of the genus Hybiscus. Okra is very easy of cultivation, need- 
ing just the same treatment as its relative, the cotton. The seed is 
planted in open ground so soon as the temperature is suitable for cotton 
planting. The dwarf varieties which are the earliest to come into bear- 
ing should be grown at a distance of 18 inches apart in the drill and 
about 3 fect between the drills. So soon as the pods poe reached the 
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length of 3 to 4 inches they must be harvested; otherwise they become 
too tough for use. If all the pods set be constantly harvested at that 
size, the okra plant will, under good cultivation, continue to bear until 
frostit- its 

The okra plant is perhaps the most drouth resistant of our vegetables. 

Large quantities of okra are used in the North, both in fresh state 
and for canning. To reduce the wilting of pods during transit to a 
distant market, they should be cut with one-half to one inch of the 
fruit’s stem attached to the pod. 

Okra is a plant that is remarkably free fron: insects and fungus 
_ ‘pests; hence, failures in crops rarely occur, except through neglect of 
‘cultivation, 
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THE BEST TYPE OF IMPLEMENT SHED FOR TEXAS FARMS. 


BY 8. YOUNGBLOOD, DIRECTOR. 


* The census of 1910 shows that there were $56,790,260 worth of farm 
implements and machinery in use in Texas. Assuming that the annual 
ep one of implements in this State amounts to ten per cent and 
that by a little extra use of a lubricant, paint, repairs, and protection 
from the weather, this depreciation could be reduced to, say, five per cent 
per annum, the saving in Texas in one year would amount to $2,839,513. 
Dividing this amount by 417,770 farms in Texas reported by the Federal 
Census Bureau, we have an average saving of $67.97 a farm a year, or 
$135.94 in two years. This amount is more than is necessary to build 
an implement shed of adequate size for some farms, and too little for 
others. It may be assumed with safety, however, that if all the imple- 
ments on Texas farms were given reasonable attention and properly 
housed when not in use, enough money would be saved in two years 
to build a shed of suitable size on every farm in the State. With the 
dependable margin of profits in farming very narrow at best, it would 
seem to be only the part of wisdom for every farmer to properly care 
for his implements and machinery. 

Though Texas farmers may haye been more or less negligent in this 
respect in the past, they are beginning to realize that an appreciable 
percentage of their income is dissipated through the depreciation of their 
farm machinery. During the past year the number of requests for in- 
formation upon the subject of implement sheds has steadily increased. 
This circular, published in response to the needs of farmers, is based 
upon farm experience and observations on the care or neglect of imple- 
ments on a great number of farms in the Southwest, made while the 
author was in charge of farm management investigations in Texas 
and Oklahoma, for the United States Department of Agriculture. 

The plans and bills of materials have been prepared and carefully 
checked under the direction of Professor Sam J. Fountain, Professor of 
Architecture in the A.and M. College of Texas, at College Station. 
The bills of material have also been checked by an eeticnces lumber- 
man. The intention is to embody in these plans some of the best ideas 
extant among the farmers of the State with those of a competent archi- 
tect so that the sheds will not only prove satisfactory in point of con- 
struction, but will stand as long as the materials of which they are con- 
structed may last. 


TYPES OF IMPLEMENT SHEDS. 


For convenience, any kind of shelter for implements and machinery 
is hereinafter referred to as an “implement shed.” 
There are at least five types of “sheds” to be observed on Texas farms: 


1. Deep, square or rectangular sheds, as shown in Fig. 2. This is 
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a well built, attractive shed, but is not altogether desirable, for. the 
reason that it is too wasteful of space and therefore relatively expensive. 
It is open on three sides, making it necessary to set the implements 
too far in toward the center to house more than two tiers running 
lengthways. Any shed broader than necessary to house two tiers of 
implements is naturally inconvenient, because of the fact that the third 
tier must be placed in the middle, and the implements in one of the outer 
tiers must always be removed before those of the inner tier can be taken 
out of the shed. This shed, shown in Fig. 2, is 44x68 feet. If but two 
tiers of implements are housed under it, a great deal of space is wasted. 


2. Housing implements inside the horse barn. Many barns are con- 
structed with « view to housing the implements inside the barn. There 
are several such barns in Texas, in which all the lower portion of one 
end is left open for implements, while in the other end are the stalls. 
This arrangement is objectionable, (a) because of the inconvenience in 
getting implements in and out of such a place; (b) such space is too 
expensive for the housing of implements, and (c) implements should 
never be housed where horses or mules may roam at large, as they are 
likely to run into them and possibly injure themselves or damage the 
implements. 


3. Narrow sheds built on the side of the barn. As a general rule 
these are constructed too narrow, twelve to sixteen feet deep. This is the 
cheapest possible type of implement shed, yet it involves the disadvantage 
of increasing the fire risk, and as a rule is less convenient with reference 
to stables than separate implement sheds. As a general principle it is 
safer to build special purpose barns and implement sheds separately, 
at least one hundred feet from each other, than it is to built a com- 
bination barn and implement shed, as the latter is very inconvenient 
and the fire risk is greater. Another disadvantage is that in case this 
type becomes too small, it cannot be added to without either creating 
an odd shaped structure or increasing the size of the entire barn. 


+. Implement houses. These are similar to that shown in Fig. 2, 
if it had walls on four sides and big doors at the ends with a driveway 
through the center of the building. The chief objections to this type 
are (a) that it is more expensive per unit of storage capacity than is 
necessary, and (b) it is not as convenient as it might be. 


5. Special implement sheds built to themselves. his type is used 
on the Texas Agricultural Experiment Substations, the Taft Ranch, and 
a few other farms. They are considered by many to represent the most 
desirable type of implement shed that can be built on Texas farms. 
They are convenient, eighteen feet deep, with a two-foot overhang roof, 
which makes the total depth over all, twenty feet. This is deep enough 
for any implement used on the average farm. 

This type possesses the following advantages: It is not expensive, it 
is not unsightly, the farmer and his laborers can build it, and it is an 
effective protection to the implements. As additional space is needed, 
it may be added without changing the appearance of the shed and 
without increasing the cost per unit of space. It can be built broader, 
longer, or shorter, if desired. It is shown in I'igs. 1 and 3. 


i Seen 


ENO BNF SSD GL oe 


SSS Sy 


“MOIID AZ 2/aABA AAV ale- — W/O seas WIIG NAS te 


aisaanvos | FE A A A iy 


rt 


ATWO ! dary 40 sal 
Wve MO WHS ir 


Y i eo 
—sisod 9497 © 
= 5 Sivta sb AN Z, ZAN 4, 
00.07 +talava 17 SE AN JAAS JAWS J 
ae ELA — Z a Sa a Ze Se pe ae Se 
| 
ls 


LLL 


SO NAC MZ eae! ALIN NG Se VO I Seah 7 LAO 


HOWRAH AYeY agape T I x 
=ie= : oS 
: =a 
n f. 


cea 
FOUNDATIONS. 


Dr. G. F. Warren, Professor of Farm Management at Cornell Univer- 
sity, in his book on farm management, states that— 

“« * * Tt is possible to build a shed that will depreciate as much 
as the machinery it houses would depreciate if exposed. * * *” 

This is possibly true of any implement shed constructed too weak, 
or of the one which we suggest if built upon an unstable foundation. 
Let us urge, therefore, that a permanent foundation be provided before 
construction begins. We would recommend either bois d’ar¢ blocks or 
reinforced concrete piers. The plan shown in Fig. 3 calls for sixteen 
piers. Bois d’are blocks six to eight inches in diameter at the top and 
two feet long, would be of sufficient size. They would cost approxi- 
mately twenty-five cents each. 

If reinforced concrete is used, about sixteen ribie feet will be required 
to make the piers 8x8 inches at the top, and two feet deep. Old iron 
rods, pipe, ard so forth, can be used for reinforcing. The shed should 
be anchored by bolts set in the concrete. Concrete consisting of one part 
of cement, two of sharp sand, and five of crushed rock or clean gravel, 
should be used. Concrete of this composition will cost about $8.00 per 
cubic yard, making the cost of the sixteen cubic feet required for the 
piers, $4.73. These figures, of course, are based upon the assumption 
that all materials are to be purchased. If sand and gravel are available 
on the farm, the expense of hauling will not be incurred, and the total 
cost, of course, will be reduced accordingly. 

The piers should stand not more than four inches above the surface 
of the ground. 

If oak blocks are used, they should be dressed and painted with tar 
or pitch. 

BILL OF MATERIALS. 


For shed 57 feet 6 inches long and 18 feet wide with two-foot over- 
hang roof. 


Lumber. 
Description. Number 

Board Feet. 
Spite om bree 1o7. Ona Bille | crap N wlas 7 foe nod Aw ch cis eee Gaels 108 
Apion (= 15, Tear onde BLS Cees ac nyc Seu Shae oo os os ae 162 
Leics woe C12. Fear end SUL si yr ne go os ols 0 oe on meee 36 
@ aesse ss. OLB, OU SDIATC dae Wash oG Vl ui anaes dak» CeO 72 
Cd Wie Se 1G, BIG WALL Plated 2 Pas sie sn is bye ov kein oman 216 
B Peeled O12, Hie rg Aaa ial ited toca o nnele 9 bce 0: doe pe 72 
a) PRR eC, LORE WEE apie tee tie pass os ode 1G alas Ra 464 
poepesd, pe 8.) battens fom rear walls 2i.3 ci... os ote eee 150 
RU CAG a hos ley ON WIE OU ae a alts spe cies 2 a o's Se koe ole oh egeniee 216 
1G pes. ex 4—12, battens for end walla .......5..si0 suena 64 
Dek Oe 1a, OBIE LOE WALES Sa ghis solo <> +4 4c aman aren aree 168 
POTION PLS OAL Gy SITUA LOR BULEB i Sens aca + + 3 ccc aceke spb ts Bare nS 208 
12 poss 1x .6-—10,-braces for gates EMR SE CL Ee 60 
24 pes. 1x 6—16, ends for gates Te ROE eR en a) ooh rarer eee 192 
2 pes. 4x 6—18, braces for PECHEA Gee 3) Hd es Pe RR tc okie 72 


Avira ook edo eoracea tor end walle. 6.0 digas. wade ss 48 


Description. Number 

Board Feet. 

Dies, 4x.6=16, studs for.rear walle Gece geeton: sates toes eee 
PAO Mpes ek Gee TALters 2 su0m pas pore gee ae ee ee 120 
e0spes, 1x, 614, rater braces. s..049 ness ene © oc ee 210 
BOOST LSC» AILIAATIO" As: sas's/s. a velone sd sib ige ae ged en eg naee 800 
GO wit Lee Tacha ~POATOS «dian «io peateuera ale Soh caine et ay ee emma eee 80 
LEONG Bt Spleen tetera OR ae sie win tad epee aes A Rae ee eidien: ieaate 4182 
A182 feet of lumber @ $25.00 per thousatid .......5..222+25 $104.55 

} Other Materials, 
oe feet ridge roll ..... Wis Cite BSN ASS. Se Se -..0 4.65 
0 Ompownds: Tails’ \ ve. caine c a Bak ao eee oe eee ee oe 6.50 
Lerprey NII Ses* os eV hc tees oe ats Rie area es ee 4.20 
11 thousand prime cypress shingles at $4.00 per thousand.... 44.00 
JC.) el ne ee Ay ernie iyi, i ace) 
Foundation. 


Concrete : 
16 cubic feet 1:7 mix concrete at $8.00 per cubic yard (16 piers 
8x82 Leet deem) is tre st wn unas ics ois’ Sse eae ee $4.73 
Bois d’are blocks: 


16 bois d’are blocks 8 inches in diameter at top and 2 feet long, 


Bile ae Py GOTUES SC ACI ©. chemeaagepteeeten cues ercie es ree ek ear ae $4.00 
Summary. : 
MOTUS OT yg os gsc snl he.c-9-5 tp Mee on hack RR EARN IRS's, Bric. oR $104.55 
CO rloVcec Amulch oval Es eeReereeene Ceres A Ren Ana eO A ey wk re 59.35 
Te ue ADLGIS. “5. th ohcaaiaanta aise. acen aes Cer ar 4.73 
STNG Wey iz. he 4s'5 HRT ae a SO oe ah eR, Beno) CPR ee $168.63 
Or 
Lamber 9s cdot eke Wk ceblc kee ae ee ee ee .. owplOAoo 
Other’ maiberinls peengis ices coccs preete cela cence ner eae ae ee 59.35 
Bois: dare blocksy? Ae tsancet oe eee eee Ce Teen 4.00 
Protas a. sac -F peep eee su cae cc Ne a $167.00 
Labor. 
BAN OR tas Aoi cs ee Mays Ab ee oy eens pemtadiats2 kets a. Rees 


Total cost of implement shed 
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The Purpose of the Texas Agricultural Experiment 
Station: 
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THESFARMERS ARE NO} eRe 
RAR EDSLOVS© lV raiG rr. 
THEMSELVES” 


APPROPRIATIONS ASKED FOR THE MAIN STATION 
AND SUBSTATIONS 


Biennum 1915-16 1916-17. 


Information Concerning Experiment Stations in General 
and the Texas Station in Particular. 


By 
B. Youngblood, Director. 


The experiment stations were created for the pur- 
pose of solving the problems which the farmers were not 
in position to solve for themselves. The information of 
the stations is carried to farmers and stockmen through the 
teaching and extension services of the agricultural colleges. 
It is pretty well agreed that the agricultural colleges are 
powerful economic agencies when they are properly pro- 
vided with information to teach students and to disseminate 
among the people. It follows, therefore, that the experi- 
ment stations, which are creative of this information, are 
fundamental to the success of the agricultural colleges, and 
must be properly supported. The fact that the agricultural 
colleges were not successful until the establishment of the 
experiment stations verifies these conclusions.. 

The following are the lines of work being conducted 
by the Texas Station at this time: 

Veterinary Science. 

Agricultural Chemistry. 

Horticulture, 

Animal Husbandry, 

Entomology, 

Agronomy, 

Plant Pathology and Physiology, 

Farm Management, 

Poultry Husbandry, 

Feed Control Service. 


How fruitful of results a given experiment station may 
prove to be depends largely upon how wisely it is planned 
and how well it is supported. 

That the Texas Experiment Station has been abun- 
dantly fruitful of results, considering the little support it 
has had, must be admitted. Dr. Francis’ investigation of 
Texas Fever has been worth many millions of dollars to 
the cattle industry of the State. All appropriations that 
the Station ever received dwindle into obscurity as com- 
pared to the value of this work. The chemical investiga- 
tions have yielded valuable information concerning the 
properties of Texas feeding stuffs and soils. The agro- 
nomic work is not only giving us a greater variety of bet- 
ter crops, but better methods of crop improvement and 
crop production, and has introduced and distributed Su- 
dan, a universally adapted hay grass,—a high yielder, high- 
ly palatable and nutritious, and fitting well into Texas crop- 
ping systems. Last year the farmers who grew it received 
more than fifty thousand dollars for the crop. This year 
it is bringing Texas farmers more than a million dollars for 
the seed alone, to say nothing of about twenty thousand 
tons of the hay which is being utilized on the farms. Su- 
dan grass goes far toward keeping at home the two hun- 
dred and fifty to three hundred millions of dollars annually 
expended outside the State for feedstuffs and foodstuffs. 
The steer feeding work, in which silage has been 
proven to be the best and cheapest roughage for beef pro- 
duction, has also more than verified the value of the Texas 
Station. Attention is called just here to the fact that it 
has been necessary for us to conduct this work on bor- 
rowed money and personally stand the responsibility. 

It is impossible in so brief a space to outline and dis- 
cuss the several thousand experiments, tests, investiga- 
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tions and researches under way on the Station. For de- 
tailed information, see annual reports of the Station. 


The reader may be interested in com- 
COMPARISONS é , 
paring the amounts of money spent in 
Texas for experiment station work with the amounts spent 
for this purpose by other states. The following tables 
show the amounts expended for experiment station work 


by six of the leading States of the Union, including Texas: 


FEDERAL, STATE AND TOTAL FUNDS EXPENDED FOR 
EXPERIMENT STATION WORK, PER SQUARE MILE. 


= 2 2B as 

$ z E 2 Ea 885 
: ERE 20 ay 60 Sue 
= ES a, Sas BS S352 e8n4 
nh <5 ens A, None SNOE 
OHIO Ee eset 41,040 $411,674.25 $0.73 $9.30 $10.63 
Illinois ...... 56,665 236,040.33 0.53 3.63 4.16 
New York .. 49,204 152,218.02 0.61 2.48 3.09 
TOWA Tees 5 56,147 111,524.44 0.55 1.45 2.00 
Missouri ... 69,420 ies as tales: 0.43 1.29 1.72 
TEXAS ....265,896 89,590.07 0.11 0.22 0.33 


FEDERAL, STATE AND TOTAL FUNDS FOR EXPERI- 
MENT STATION WORK, PER FARM. 


E 2 oe Eank 
: SH % a #38 
fg ane 2 Th oS at 
EE BSa5 ie: ae £28 & 
} es oD ao eof ah 34 > go n 
2 g EE Sy ae Sane 
mn A Gonos 2. Ha HmER 
CVHIO® See steae 2 272,045 $411,674.25 $0.11 $1.40 $1.51 
SiMOIST op 251,872 236,040.33 0.11 0.818 0.928 
New York ..215,597 152,218.02 0.138 0.566 0.704 
Iowa ........217,044 111,524.44 0.137 0.37 0.507 
Misssouri ...277,244 119,599.13 0.108 0.32 0.428 
TEXAS Fa. e421 7,100 89,590.07 0.07 0.14 0.21 


WHAT CONSTITUTES AN In order to have a concrete 
EXPERIMENT STATION. basis upon which to develop 


our ideas concerning an experiment station, let’s see what 
an experiment station is composed of. It consists of 


fed 


‘ 


(1) Specialists. These men must have long training 
and experience in their specialties. They must 
be men who are devoting their lives to the work. 

(2) “Tools” or apparatus and equipment with which 
to work. Special equipment is necessary for 
every line pursued. 

(3) Places to work. Specialists cannot work to best 
advantage out of doors. They need greenhouses, 
laboratories and experiment fields. 

The Texas Experiment Station has the men and the 
fields, but we are still short of the necessary laboratories, 
and by far short of the necessary equipment, both at the 
Main Station laboratories and on the various experiment 
farms of the State. 


For three years 

EXPERIMENT STATION BUILDING. 
we have been call- 
ing attention to the fact that our present Experiment Sta- 
tion building is inadequate for the purposes intended. A 
building twice the size of the present one would be about 
the right size for the station work at the present time. The 
necessity of requesting an appropriation of one hundred 
thousand dollars for an Experiment Station building was 
obviated by a suggestion made by the President of the 
Board of Directors, Hon. E. B. Cushinng, and the President 
of the College, Dr. W. B. Bizzell. This was to the effect 
that any profits accruing from the Feed Control Service 
after September 1, 1915, would be used by them for this 
purpose. If this plan of providing an Experiment Station 
building is agreeable to the Legislature, no State appropria- 
tion will be necessary for this purpose. . It is the poorest of 
economy to have the station continue to operate largely 
out-of-doors for two years or more to come. The present 


building is about the right size for our chemistry work 
alone. 


EXTENDING THE INFORMATION ‘The information of 
OF THE EXPERIMENT STATION. the Experiment Station 


is being disseminated to every nook .and corner of the 
State. It appears in various forms: 

(1) as Station bulletins and circulars; 

(2) as correspondence; 

(3) through the Demonstration Agents in various 
parts of the State; 

(4) in the weekly and daily press; 

(5) through the extension service, which consists of 
correspondence, correspondence courses, short 
schools, lectures, newspaper articles, special cam- 
paigns, and so forth; 

(6) in the textbooks used in the grades, the high 
schools, and the agricultural colleges. 

It is gratifying indeed to observe that Texas farmers 
and stockmen are not only coming to appreciate experi- 
ment station ideas, but are putting the information into 
harness on the farms and ranches in a profitable manner. 
A few years ago the Station received a few letters each day; 
not enough, however, to fully occupy the time of one 
stenographer. At the present time it is not at all an un- 
common thing for as many as two hundred letters to come 
in the Director’s mail during a single day, and in cases of 
emergency the number of letters received by the Station 
often runs up to several hundred during a given day. 

During the last fiscal year the Experiment Station pub- 
lished 170,000 copies of bulletins, circulars and reports. Of 
this number 135,600 copies were mailed out to those inter- 
ested, leaving us only 34,400 copies to meet subsequent de- 
mands. The Station has written more than fifty thousand 
letters, giving information to farmers and stockmen, and 
has published through the press hundreds oi special ar- 
ticles dealing with various subjects of common interest. 
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The estimates which follow are based up- 
SOPM THM? on (1) past expenses and inventories, and 


(2) our present needs. Four years ago the stations were 
largely unimproved tracts of land. Some of the fields 
were cleared and some were not. There were few build- 
ings at that time. We have never asked for and have never 
received an annual appropriation large enough to buy 
everything at once. We have pursued the wiser policy of 
asking for only enough funds to give the stations a gradual 
development. We have asked only for enough to add a lit- 


tle each year to the equipment and keep certain experiment 
work going. This policy gave us ample time in which to 
consider each and every project undertaken, and every ex- 
penditure. Hach year we have purchased such equipment 
as we could of the kind that we were not able to afford the 
previous year. 

In addition to equipment, we have endeavored to pro- 
vide help enough to farm the land, and in addition enough 
help to experiment with the various crops, rather than to 
just grow them. Both the improvements and the work so 
far accomplished, therefore, represent nothing more or less 
than such of the bare necessities as we were able to buy 
with the funds made available by the legislature. 

We have accepted the appropriations in the spirit they 
were given. We have assumed that the State wanted us 
to do all that we could with these funds, but to go no fur- 
ther. For this reason we have been exceedingly careful 
to apportion our funds each year in accordance with our 
impressions as to what constituted the most needed lines 
of experiment work, and accordingly the most needed kinds 
of equipment with which to do this work. Though the de- 
mands made upon us by the farmers and stockmen of Texas 
have been many times greater than the work under way 
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would satisfy, we have been exceedingly careful to stay 
within the limits of the appropriations. 

In making these estimates we have assumed that the 
people of the State want us to keep the experiment farms 
in as good a state of repair at least as a typical, profitable 
Texas farm. 

All buildings so far constructed have been carefully 
designed especially for the purposes which they are in- 
tended to serve. Our policy is to construct all farm build- 
ings substantially of wood on concrete piers or foundations. 
No building materials have been used which are inaccessi- 
ble to farmers. On none of the farms will there be found 
anything gorgeous, fancy or more expensive than any pro- 
gressive farmer cultivating an equal amount of land would 
choose to install. Attractiveness, usefulness and durability 
have been the prime considerations. The wisdom of this 
policy is attested to by the fact that many Texas farmers 
have recently built cottages, barns, implement sheds, poul- 
try houses and seed houses from plans of the buildings on 
our experiment farms. It may be interesting to know that 
some farmers of other states are also following these plans, 

The scientific work of the Station is conducted in ac- 
cordance with the best methods employed on the best ex- 
periment stations in the country. Some original meth- 
ods of investigation have been developed by us, but no 
method is employed in connection with Station work until 
it has been found to be both economical and productive of 
dependable results. 

In the handling of Station funds we take great pride 
in the fact that we have developed business methods which 
conserve the public funds as well as those of any successful 
business enterprise, or even the Federal Government itself. 
Our system is concise, and yet complete. Every expendi- 
ture is covered by a requisition-order, a voucher, and a re- 


11 


ceipt which is used as a subvoucher. From records of the 
Station any citizen of Texas can, if he likes, ascertain the 
various purposes for which the funds are expended. Fi- 
nancial statements in our annual reports show not merely 
that the money has been expended, but how and for what 
it has been spent. 

No funds are being asked for with which to duplicate 
the work of the State Department of Agriculture or that of 
any of the institutions engaged in teaching agriculture. 
It is one of the functions of the Station to furnish these 
agencies with the information which they teach their stu- 
dents or extend to the people of the State through their ex- 
tension services. The stations are experiment, rather than 
demonstration, farms. 

The following appropriations asked for the biennum 
1915-16 1916-17, have been approved by the President of 
the College, Dr. W. B. Bizzell; the Governing Board, State 
Substations, and the Board of Directors of the Agricultural 
and Mechanical College of Texas: 


MAIN STATION. 


1915-16. 1916-17. 
Salaried menqenkshay nisin @ecoheeteras eran tek ames $12,000.00 $12,000.00 
General expenses: ats ocrssrdikas Sele esin orca nae 6,000.00 6,900.00 
Main stations (CASTOMOniy me einiilencsetite histor ners 5,000.00 5,000.00 
Veteninarva, IN VieStle alloc: nr teierslenerclencelerenion 5,000.00 5,000.00 
Plante atnolocy si veStiZalulOns aamerainite alice 1,000.00 1,000.00 
ENVOMoOlo eye LOVES TIS At Ons aie miele onemnecie cis 10,000.00 10,000.00 
Farm Management Investigations ............ 3,000.00 3,000.00 
SOLMOULVe 4. VOL Keane ta cenaietity eiermerele rece aera tc ere 5,000.00 5,000.00 


$47,000.00 $47,000.00 
SUBSTATIONS. 


For eleven substations, including Chillicothe, 


@i-36,000.00 "eachie amamnrieiis nent cate $66,000.00 $64,000.00 
peuedayeyrcyaloyal ANKoy; (oy WMYeWMOA 35a aagse Soannns 7,000.00 7,500.00 
Steer feeding experiments ............%..> $5,000.00 $5,000.00 
Dairy feeding and breeding investigations.... 3,000.00 3,000.00 
Poultry feeding and breeding investigations 2,500.00 2,500.00 
Sheep feeding and breeding investigations. . 3,000.00 3,000.00 
Swine feeding and breeding investigations. . 4,000.00 4,000.00 
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Goat breeding and improvement investigations 2,500.00 2,500.00 
Publication of Station bulletins, circulars, 
FILS MORN ores cheers ciate rey eerie eee al cnn 7,500.00 7,500.00 


$101,000.00 $101,000.00 


RECAPI?VULATION. 
Total annual appropriation requested for Main Station....$ 47,000.00 


Total annual appropriation requested for substations...... 101,000.00 
‘Fatalyanniual appropriation. TEQUeESUCd.<, 6 ccc ee crcie ckeleisls s ones 148,000.00 
RUB Reco SiAavoner Horde Veptvebakiiad., © <rueeeches 6 olla oebiote $ 94,000.00 
PLUS CALLOUS a RO gm DLE moore averse rer steitsleyererens reves 202,000.00 

DOT aler LOLs VLSI CMs ayers tens eacrouehe eeoecre eons $296,000.00 


Beginning with the Main Station at College Station, abstracts of 
the estimates follow: 


MAIN STATION. 
1915-16 1916-17. 


FSi BUS WER MOSS oa coe Stars 5 Priwe DOr Shoe pad anche ce oetG $12,000.00 $12,000.00 


Explanation: 
This item is divided as follows: 


1915-16. 1916-17. 

RNAS UES D HOO rere Ss Scie Ore oi eerie cole $1,600.00 $1,600.00. 
ME Shem GIA TV ER = Oe ee Agana nar Rae uk Sr ata, CONN a PED 1,320.00 1,320.00 
NS STEN TEN voce le Mee neki, See ii AS ean Cr ea te hate 750.00 750.00 
Oo RCL GT Ui HR becca b erasstaysate es Ged e Lhar nee ore aia 560.00 560.00 
GES SEB ehh eed eMen nes een ao corto Tre eS Senor ~. 1,200.00 1,200.00 
INE Elo) ODS OM ee tates lew orecauciene Gtne oh ep sieee ord ateauee 600.00 600.00 
SUR bese ialst Fe Ba AA ied ates Sei Ome ae La ene 2,000.00 2,000.00 
DS eACe (GON WEY = i ytewpiae ede Rae Sereno neko ote custo meus 1,200.00 1,200.00 
CR ASE. Le ete evn rae ore Sie eaten ane eee 600.00 600.00 
MALICN THOMASS two fact ot ace Pe ee ate air aa ate 450.00 450.00 
SST PAL ANNA e Reg 1125 Ome teenie, mane hey ee pect cler oir ORE tee ens eR 900.00 900.00 
Gee Pree ULE Boks as eects ea ethane eo Farmer emai s 300.00 300.00 
ELOSELV Geet co ae aie NE os eG! o: sracdte cis; 3 Vous eiateeie 520.00 520.00 
tifa 28 © een Bes ee. Reine tan re Cae PRN Ie $12,000.00 $12,000.00 
1915-16. 1916-17. 

GENERAL EXPENSES ............++-.++.2+--96,000.00. $6,000.00 


Explanation: 

This item includes freight, express, office supplies of 
all kinds, equipment, such as filing cases, desks, chairs, 
tables; postage, stationery, telephone, telegraph, and other 
expenses of general nature which are encountered in the 
operation of the Station system, divided as follows: 


1915-16. 1916-17. 
Postage, stationery, office supplies, and so forth. $2,000.00 $2,000.00 
Travel, including per diem and expenses of Gov- 

Erminicae GO Oar wage ake me iekecat ovine hexlens ousisieres 3,500.00 3,500.00 
Ereicht And Vexpress she fee leciedh s odie cls laces 350.00 350.00 
MUTMivirosaAlds WXturesman sae nine sien) feet 6s 150.00 150.00 

POCA Rat a eh gee hie ya eee $6,000.00 $6,000.00 


1915-16. OG ie 


MAIN STATION (AGRONOMY) FARM........ $5,000.00 $5,000.00 
Explanation: 

IDenoxonn (2) laeyanekey or) Gray (KD) Wan oo sc orc uu oan s $1,680.00 $1,680.90 
Onanoer rivnacnr oes oKererortel TVS con gdoooceudepoce 40.00 10.00 
OMICEMSUPPILES. ele serie sles tersl ae eos eer he 30.00 30.00 
Mreiehtcandee XPress: wm jeuiact: cose wier-ee rene eeen anette 30.00 30.00 
ING Lene, (Caoy Yoeheal TWO oa ce GR co ogccs oc odaon 1,800.00 ews. 54 
STperintend enti smMOUse mew pci paenereneitie etre rteens rate 1,200.00 
Van oendaxenoni, (aWeVl Go gaagcoanoc ance ese OTe 400.00 satis 
Greenhouse seks snows wtessentae sche oaede tenets rales 900.00 
Men ait MOUS Cactus tends sities cctohe tree naerermeene CRON eet 
SeEeGd SMOUSSN set vc oe neers sretctic, ¢ chee titan asad bs tions etre By ot stats 775.00 
IRVOTL GEST ravenna ints eierer iene arte a oemaaonechehen te saiatp aie siete 250.00 50.00 
PES TCH RNa acd, scone Roras oteuh ore te alta omeho 16 Weavers) ok Teed eeawekohey oenaleve 35.00 Jaco 
GiultivatOre <shechicte eect cions han eee oer rarenecerne eeiarerers hehe 35.00 
HERO RA? «oc ORR SERRA DIOS hd ee AIO Oma 55.00 : 
Repairs on thresher and engine............., 75.00 ene 
Wi 2 ON Sh cicG, ciatcve irene sel aieve Aare ade sal ake et oe eekooaniete a ee 90.00 
EWA SOM wD OX owara one tiene yroheletey a wisiene ousueeevese sane eel suse oes SUSE At ee 
PLATINGS Spode <a stekaesushans oct onarok dela siniis sracayieudes Bhat erienene 40.00 40.00 
For miscel. tools and small implements........ 50.00 65.00 
TUCSETV Gua ct: tic ters tack i Poe Oe IC eee ores 100.00 100.60 
BI OTE S Lene pics erent, Stee aac Pot ay EN cease cy me ete $5,000.00 $5,000 06 
1915-16. 1916-17. 


VETERINARY INVESTIGATIONS 


Explanation: 


Se COO $5,000.00 $5,000.00 


For sheds, pens, and necessary labor and equipment 
in connection with Texas Fever and Jnfectious Anaemia 
investigations of the Station, under supervision of Dr. M. 
Francis. 


1915-16. 1916-17. 
PLANT PATHOLOGY INVESTIGATIONS.... $1,000.00 $1,000.00 


Explanation: 


For laboratory equipment, labor, travel, and miscel- 
laneous expenses incident to investigations of corn smut, 
blossom-end blight of melons, citrus canker, and other 
crop diseases, already under way. 


1915-16. 1916-17. 
ENTOMOLOGY INVESTIGATIONS ......... $10 000.00 $10,000.00 


Explanation: 


For foul brood inspection and investigation work, and 
insect investigations, as follows: 
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1915-16. 1916-17. 
To pay bee colony inspectors as required by 
the law placing this work under the Entomol- 
ogist of the Texas Experiment Station..... $5,000.00 $5,000.00 
Salary of Assistant Entomologist who will have 
supervision of cases in court for violation of 
foul brood law and conduct of investigations 
with foul brood and means of eradication.. 1,800.00 1,800.00 
Traveling expenses of Entomologist and As- 
sistant in connection with foul brood and 
OLLIE UN VEN SAATONS Ww ta 5 oo ined ea Seth tenctss sate aise 800.00 800.00 
Nelary OL ONG SteNOSTAPWEN ccc. ss Se eiesuae « $00.00 800.00 
Labor, postage, stationery, telephone, tele- 
graph, office supplies, chemical accessories, 
freight, express, insect containers, printing, 


and miscellaneous expenses ............... 1,600.00 1,600 00 
Tiga PUM? os 2A leet see ieee eee ee Pr er meen eae $10,000.00 $10,000.00 
1915-16. 1916-17. 

FARM MANAGEMENT INVESTIGATIONS... $3,000.00 $3,000.00 


Explanation: 


This item includes salaries and traveling expenses of 
farm management experts, and other expenses incident to 
conducting farm surveys and the collection of other eco- 
nomic data having a bearing upon farm management prob- 
lems. 


1915-16. OO canis 
SOME SOME RORY BONE WERE oe cre ol uricen cee rene anOIO » $5,000.00 $5,000.60 


New Work. 
Explanation: 

To be expended for soil survey work in ‘exas, in co- 
operation of the Bureau of Soils, United States Depart- 
ment of Agriculture. The Bureau of Soils will apportion 
an equal amount for cooperative soil survey work in Texas, 
and this money is to be expended for salaries, traveling ex- 
penses, and equipment, for soil survey parties. 


SUBSTATIONS: 
1915-16. 1916-17. 
SUBS DATION INO) 1) BEE VILLE... +... -.4- 90,000.00 $6,000.00 
ESTIMATE: 
Salary of Superintendent, Trained Investigator. .$1,620.00 $1,620.00 
SUSE UAW Oe sestatea seers viernes cdyn ee oralahe ei oni 600.00 600.00 
Unskilled Laborers, @ $426.00 per year........ 1,704.00 1,704.00 
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Office Furniture and Fixtures (Filing Case).... 38.00 


Office “Sup pliesy . econ ciareshers ea eae tae 60.00 
LMaCHEAD EMaOl MOPS IE m6 nani ooe ube owoangcnsess 52.00 
Wee) ene A neice to hne Son ene An Coen Door o dois bat 100.00 


Repairs and Buildings: 


Mis@ellaniGoueenee arc cuitee cients chest ticks aaeliegaenwanters 50.00 
Menianit’ ELOUGR ape cic Mito Ravers cite epee ahe re: ote taney 350.00 
Repairs, Office Building and Seed House... Saree 
PAM MS eae hese sie ere oe eG erin GOPae 128.00 
SGI CLINGS. wore Packers ale cisper Oe me ecleke che Mere cee Paoneets 100.00 
IGpairss WAT Manteca anole event elses ater 5 Oars 
Aer hoi il ria cme nar amo mocco Somins os rid oo Eratoved 
Seeds; Plants ‘amd *@reesiites wavecon ste « erstercts whotete shel 200.00 
A EMeN a Hil GAS hl ed aren ea aera Mok cick eyes Siow orcin ce into ern 50.00 
Feedstuff (Cottonseed Meal and Salt) ........ 50.00 


Scientific Apparatus: 


IDieaonaes (aks bRaMesMys! | Sono oo cen oc er) 
BOOKS! as) PEE LSti sce msrste < oielel= 15.00 
Thermometer (Tank and Soil).... 22.00 
Beeb Are yee cok eco hie ae 5.00 
Pocket. Meter! ey. oc 6 athe somes e cee 2.50 
Mamm Weviel Samd mole liters eewercies arenes 19.00 
Graduate and Beakers............. 5.00 
(CAI PEr Sd tea Nags =, sal cars eerst aioe seamen e 2.50 
MOEtIONY PBalanicesy wie oes clea 35.00 
Grains Wester sy a oirusicle esac’ wtel ererese. sions 18.00 
GLEAMING RAIS! Con ders eet. cant oer ores 6.00 
Small Hand Gin (single stalk cotton) 15.00 
Single” Head™ Dhreshers..0. 26.6. 5.00 
Soil Cans, Asbestos Ovens, Tubes, 

PINDER) Mote h Pacti Poon Sicha TGR CES 75.00 223.00 
Seed Magnifying and Examining 

JALSAP 2s cook ocean sretans, aeaae wlohe 10.00 
Heed: BOtIES? y.7..40 050 eel ea. eanee 10.00 
seed Sampling Tulbes. 7.2... .. 4. < 5.00 
Herbarium Paper and Press....... 10.00 
BOOKS sas MOL OliSi aus y cra tet tanto were 25.00 
Wind Recording Instrument....... 50.00 
Seeds Gormin alos amie mieirenescna cts 50.00 
Plate (Gamenaick, mie cnc cetenemiatetciete 75.00 


Farm Machinery, Implements and Tools: 


Culthyator Bria acts cin Meets incre ate cy. ro eee toe ee 
Gasser OTs THUG eee restores eeteternced tars eae eon perenne ech en 75.00 
MIS COlTAMCOUS) GenteteciG sors erent einieis «i eeheniere 50.00 
Orchard Heaters and Spraying Tools....... 200.00 
LAVO TS LOCK athena rs Kiet an atcnste aie nee rae .00 
Toad Bee ee tre eran ie ise ies oe Le -00 
Miscellaneous Supplies: 
Orchard Heat and Spray Material.......... 200.00 
PS EEM AAs ISte) A att, oo Aa eo WAGE OTS Cty Oc EA GO 50.00 
Surplusha teeter re coin ueeerreemen aoe, ee 100.00 
Otel Sisrtcrtinra cents arate piece tets seats seen ee $6,000.00 


$6,000.00 


1915-16. 


SUBS EATON BN Og 2 ht OW Pe acpricpeterst ole. win tetecens $6,000.00 
ESTIMATE. 
Salary of Superintendent, Trained Investigator. . $1,620.00 
SH Gd, ea OT mace tetohe es Net fattostore tatoos extactt ernie arc 900.00 
Unskilled Laborers @ $426.00 per year......... 1,704.00 
Furniture and Fixtures, Office (Filing Case).... 38.00 
QLICE PF SUDPILGS pat, vale abe cits acter Oi cnn ah dlcens 60.00 
POLS As PRES Scie ee sie i earch orn ther etre ares ete cakes, oie 50.00 
SLELMOdLI RP OMSOS gf eias m cheat eee catewisac rowers 75.00 
Repairs and Buildings: 
GENSLal, MENON Siesta visccterare eine iteee cues 50.00 
REpairveeGHe Darlncs aoe eee sa ee oe 100.00 
Repairs son WENCEr an. weceie os Giclees eee ease oe 50.00 
CEE Mps eb au gene nll lai VERE UG Hl Chea Ien seeeansdie, cre eyerSace coment EMOTE 
Chreken pA OUSE aie eet vs whee eee aretn Cv ots Seamus necro 30.00 
Repairs to room in Office building for work of 
threshing and cleaning seeds................ 100.00 
PoWtiEy Wen Cle ages cl eeeeae ee eevee toe 20.00 
DECKS ANS. PlAMLST Mee hcl aeiepa sheets ee INS ae 200.00 
LW erg RNERA eect OS Asp ea: SU ng Wi A ine Bre We ia rig 201.00 


Feedstuffs, including Salt and Cottonseed Meal. 50.00 
Scientific Apparatus: ; 


Drawing Instruments .............. $ 7.00 

BOOCS HAs) PETE LISES jer einceistasielcsese se 19.00 

Thermometer (Tank and Soil).... 22.00 

Be TALS ere tenets ein chals, niet nos 5.00 

BOCKOE LP NDCECI ras sete clo- ale sieletaieie sealers 2.50 

Harm Level and. Sights. % acnw 564% 10.00 

Graduate and Beakers............. 5.00 

Get iNciesi ce Sec MS Or Ape nT eat ocr Tee 2.50 

TOTO SAAN CESS oi cs citee es wee 35.00 

Pale OStCU Ni. a seo re ecese ate t 18.00 

Pane eANS We mace cole emer ecw cece 6.00 

Small Hand Gin (single stalk cotton) 15.00 

Single Head ‘Thresher’. «0:25.62: 5.00 

Soil Cans, Asbestos Ovens, Tubes, 

PRAT SOLE! Vite ae cite oeeteeaan dem bine aarers 75.00 227.00 
Seed Magnifying and Examining 
UL A via ateuayotetn. thes ir cnohersve ciereterahe ar 10.00 

DECC DOU heer cies Lickes cher ote a, aia ts aie 10.00 

DPSen Samp lIIS “TU SSin ci viete tater ele 5.00 

Herbarium Paper and Press....... 10.00 

BOOKS AS DOLU US ist anise ass aetna 25.00 

Wind Recording Instrument....... 50.00 

POCA. ELUMMATON§ ss peteasicle cule et ccuste 50.00 

SUMS Ne, TROCOLAG .ciec arc tie ins «a 100.00 
Farm Machinery, Implements and Tools: 

Miscellaneous Implements and Small tools. 50.00 

IBA NG iit Sees Anes Al Ay Aenea Reet Eco aerate as area 50.00 

Wenaniahavers A NUN IE ee SA Se A hs cin arise teem RNS 30.00 

Saws verys TCGOSSANY, erste atlas sds se eate 20.00 

Ditchine, Plow, tor Tle Drains yale cin 25.00 
TLV GS LOCK eer tee Mita ciehergi tale d silts Gravstere .00 
WALT Cited aes ae Cake eae PCT cues See riienitis aoe ater eroieke 00 
Miscellaneous Supplies: 

Orchards Spraying” Materialss ne... ,6 6 40.00 

Tile for Drain in Fertilizer Experiment..... 200.00 


nlye 


L916 27, 
$6,000.00 


$1,620.00 
900.00 
1,704.00 
50.00 
60.00 
50.00 
100.00 


75.00 


50.00 
200.00 


200.00 
225.00 
50.00 


260.00 
50.00 


00 
.00 


40.00 


ELOY SASH CIME Batis oh a ators empath oe stew shotee mer eeaner te 10.00 


Tiles IO PAIMS? Stas cece peer edhe ho Svar eel shared iar are temo re 

TWO! Sets) Of» ELATIGSSy cate -lenciee. ots err rereaal 

SUPPIUUSH cos At. Seeteviescs oh oes vee Charens ateeer slates oes 100.00 

TOC ELL ee dias tides aeons eae eoe chon eaten eee meat $6,000.00 

1915-16. 
SHON AMONG INO, By CUNILIBAMOIN,. soaecanccone $6,000.00 
ESTINATE. 
Salary of Superintendent, Trained Investigator. . $1,620.00 
Sicilled@iua DOL a eer Cee samo cine ase eee 600.00 
Unskilled Laborers, @ $426.00 per year........ 1,704.00 
Office Furniture and Fixtures (has none now): 

Desk, Chair, Filing Case and Book Case..... 111.00 
Office @SUpDHES) He. eecstnic cuore iehovaerannig ceareees 60.00 
Hines hit ands BX PRESS aay aris eiehsieney <1 e)acereromiebtaare anette 50.00 
raveline LIX PenSeSs «occ cmb cor wcceiee emo 15.00 
Repairs and Buildings: 

1el@in, IRKOwiEe) Bhalel WeWeCl, ooo conce FS Rue ea 50.00 

Office Building, Seed Room and Exhibit 

EVOOIMY . 8s cm cet Sere esp eRaya Sy enters re ae enorene 400.00 

Tenant HOUSE A. toro uae ater tee ree 

TPOOIE SEO As. aie ae eee ee Ieee 
Seeded yp PlamMtet car catene ee eeu iar ae eres 200.00 
ORE Z SUS Wye cra ee ee eee eee Oe eee 50.00 


Feedstuffs, including Salt and Cottonseed Meal 200.00 
Scientific Apparatus: 


IDI ae WAST MPETNEIMS 5 anno agen adc $ 7.00 
Bookstas per Listes amass semen 19.00 
Thermometer (Tak and Soil).... 22.00 
Bell eJarsy. out, t ee ete ei ee 5.00 
Pocket, Meter Wasa sors datas cami ces ere 2.50 
Karm evel and] Sistine wscmmicreieie st 10.00 
Graduate and Beakers.......... A 5.00 
Caliperse sauccca ors sancte Cetus era mareinter 2.50 
TOrtlOne BalaniGese avancccrcmOrsien. ak 35.00 
Grain esters: vos. 10s etd acemaretenar cm 18.00 
Grains Parish Aer. cocci eter aie 6.00 
Small Hand Gin (single stalk cotton) 15.00 
Single head sLNTresieny escent asi 5.00 
Soil Cans, Asbestos Ovens, Tubes, 
AUIS OES! a Aare aint cites Mavens a ciemeranee 75.00 227.00 
Seed Magnifying and Hxamining 
AR i: aM ek ee Ct iy Sura PRE GS ens 10.00 
SOC ABOUTS siegersre ae steed aie imate icicieree 10.00 
peed wampline” Tubesin oa aes 5.00 
Herbarium Paper and Press....... 10.00 
Booksrassper list te. ccteernaccucknt acter 25.00 
Wind Recording Instrument....... 50.00 
Seed -Germinatonr Meewemoon auc rier 50.00 
Plate (Camere: Ano cease trae ei ie romero 75.00 
SUN Shine wieGOrderenns mnie hier 100.00 
Farm Machinery, Implements and Tools: 
Miscellaneous Implements and Tools........ 50.00 
DUO 00.6 siete Svea Leroi euererere Or ih avcier ae eae 50.00 
IM Than bak - amNY WON RE Meseerire nid crc eras beat tieearo a ert hee 30.00 


10.060 
176.00 
80 00 
100.00 © 


$6,000.00 


1916-17. 
$6,000.00 


$1,620.00 
600.00 
1,704.00 


10.00 
60.00 
50.00 
75.00 


275.00 
111.00 
200.00 

50.00 
100.60 


335.00 
50.00 


Cultivator ............ eae tas 35.00 


SDLAVIDES PAD PL AMGON tan, e seh seaneiorln es Siete gisielc 50.00 
WOT renee ei od atin, Sere teeP en aee osilecatioiie oi 
DICH Elowanror, Lule: Drains sc cities. « 25.00 
PALMS NOLO CHM reser. crate cittel cine Keereese, Wreishats sPae ls over .00 
AEST iy er oer amet oP eaten 8 acts, Saces RRCRU eR al area eR eS 00 
Miscellaneous Supplies: 
SOCK BU OVEL Sit. Scr ere son Shunhercnaie nA eae 50.00 
SPLENET OLaed CLIT Geer ncn Tone eeeeGne es Tre) cases sera 200.00 
PLATA DLO ee else mesa mie Sie altos erasae es 23.00 
EES OS ae me che oie ret ocate thes ce ©. evans) wie are Senseo WY ov aoe 40.00 
RS CLIDL LS bate napeet: mate rotor cr apelin Sucus fayjsisisce ilelin) ace orial tats 100.00 
APO HELL apcec er csate Sioiats. 9) are ate peie esc aligns © sicionetend wuss $6,000.00 
1915-16. 
SUBS eA ELON INOS 4. BH AUWMOND ss... cence $6,000.00 
ESTIMATE. 
Salary of Superintendent, Trained Investigator. .$1,620.00 
SRAM eA DOl meee te Re cane ise GES coe wide olive 600.00 
Unskilled Laborers, @ $426.00 per year........ 1,704.00 
Murmiture and -Haxtures, OLice yeti ss oe sce ae 60.00 
OiICe aw SUPE, crate.) aielelercee me eiclecctesotetenare «eae 60.00 
BANS HPPANG HEIN PLCSSS see sce ioe eus,o ater eieese owe emtate 50.00 
EReiViG on BEX PONIES Motes & eteicccrsrcre a loletefeuscans. sneveret ores 100.00 
Repairs and Buildings: 
Miscellaneous: Repairs: — cirsurenen ees aes 50.00 
ABET cit © EA OUR CM See ee teta cara oi shanc ataa Moyet a ates 300.00 
Hence Repairs: aid Gaves.c. «. «msi sree 69.00 
Seed se ane lan ee eS. exe oie ie rey costello) austees olenoten ie hae 200.00 
HE TPET LUA OTIS: Serta ore creme ietcnel ie ie teneyerste/o aie te tuokeleuens io roilsite 50.00 
Feedstuffs, including Grain, Salt, and Cotton- 
Seed “NCA re shine rite isiies ayele cas ia see eet *200.00 
Scientific Apparatus: 
Prawil SATA LTUeN TS sn rece ea: ee $7.00 
IBOOKATAS DELHIISE Sa. tinaccer ris niches bat 19.00 
Thermometer (Tank and Soil).... 22.00 
BOM dare: Myatt: Rint i er 5.00 
EP OCKEE SNCUCL Uc tt siete ie Meiers eee onsye 2.50) 
MATT WuCVEl ANG ISI ac ecueis cisco 10.00 
Graduate and Beakers............. 5.00 
AMIDEOVGL cote = sive five, «\deory eecake marae nies 2.50 
OUMOM = BAlANICESt mavetestes ciate ache st 35.00 
GIT ESTO Gites eratetecties shane 9 ens -surr ots 18.00 
Grainne Cans) Seta. tes ructeietn ate cievarcccs, ¢ 6.00 
Small Hand Gin (single stalk cotton) 15.00 
Single Head “Thresher. . i est «<i. 5.00 
Soil Cans, Asbestos Ovens, Tubes, 
USOT Rs oo Hoe eR Ean Cy Atroaie flere 75.00 227.00 
Seed Magnifying and Examining 
SAU haters oo teetetratetetene lore iste ster letters 10.00 
SCO Me BOULLES penetrate cea ans satve sors 10.00 
Seed Sampling Tubes. 0.....-.6... 5.00 
Herbarium Paper and Press....... 10.00 
BOGGS DST eStart epee ei evaieers «> 25.00 
Wind Recording Instrument....... 50.00 
Seed) Geriatr oo cce cos erie ere sere 50.00 


80.00 


00 
.00 


30.00 
500.00 
10 00 
40.00 
100.00 


$6,000.00 


1916-17. 
$6,000.00 


$1,620.00 
660.00 
1,704.00 
60.00 
60.00 
50.00 
100.00 


50.00 
300.00 
50.00 
150.00 
50.00 


*100.00 


ee ee Ee ee eee ae ay SRP rE Er eee ee he Ee 
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‘Spuny [Wiepaq JO JuNOWIe pojlUNT B JO JNO pojuLoddns af SBY PUB ST UlIVS SIY} BY} OBJ yy 
I9}1V ‘“uoTTeIg 3 }e UWLIBYy (AW IdV) UlefT oY} UO ,,uaBeq,, ATUO BY 


SUNSHING ReCOrder sve. cas. denccs 100.00 
Farm Machinery, Implements and Tools: 
Miscellaneous Implements and Tools...... 50 00 
TOUS Opt aur NOW amy Ste ee ec ar aaa vere vice eas) cote a 40.00 
DitGhine send sUuevee: LnOOlS mass ct-<,cerese austere 200.00 
TD Dah The oe. Sate ye eRe dent rs i Ug gn RW eR 
ER PEGh Gram HOM e Ee LAL Ss ere Srcre wide spas isch Slee 
LE CON Re ee CR SO AOR Ere Sock RCL eS a Ie geen 
SM CLGLI RES MLGL LG mei ee Reeem Neo cieole ce seatieuciovalteiere Wiles 
EES HOC Kae A ats he We rcie oan Ae WS emiseeio Saree 00 
CECT RE Teake| sy Coan Wei dh hee gk A ee ner t  oe 00 
Miscellaneous Supplies: 
SS PUON Reet nO Ete mca hed coer titan gitoce- si ekanste 0) ee Avon or ens 150.00 
pba eS DS PLT As ePIC S, Sicine, ua eue, ochyers, si abausiep ches) alia 200.00 
SPIES BM eee NePR sce tofs oF rola cesl suo ay ilar s Foi ondaveersiss vilene dee 10.00 
HArNeSS Mand vy TlOLTSOr CMOS! a vices Sica eacnece 3 seo Sueno 20.00 
STEERICIERTED Ao Seesices Spt Sic Su OREO aCe Ronen erro Pere 100.00 
AE ee ee ye hare tricuenciivieckis als Wyahonlsharetts $6,000.00 


335.00 


50.00 


50.00 
200.00 
75.00 
50.00 
00 

.00 


61.00 
200.00 
15.00 
50.00 
100.00 


$6,000.00 


*Allowed because insufficient money for good drainage has handi- 


capped production of feedstuffs. 


1915-16. 
SUB Oe Ae OME IO). sf), ce BEM PLB oc. scaccas are sts aie 0 $6,000.00 
ESTIMATE. 

Salary of Superintendent, Trained Investigator. . $1,920.00 
Sit ectnil tems atte ee NS ewe! (os uu nica dadeeuers dele 600.00 
Unskilled Laborers, @ 426.00 per year.......... 1,440.00 
Office Furniture and Fixtures, Desk, File Case 

EO AS: Nee ronerco lo: wna Go teben Sasedere ots Meanie 94.00 
Gee Te Sh CSTE OL EB DRSTSR Emm ave, Renter biiea ir ae Ries oe nee aoa 60.00 
PUNT LEU TU RIOTS Sse ote aoc co wise ay ar escehio laial Beat ray Ro aeare ae 50.00 
TAMALES HISAISU SOB) be fe cise ate veriyhouk w5\6 Gatoga seer 100.00 
Repairs and Buildings: 

PROVE AR LONG rete eapiiics iiss wee hate 2. hie a ceronaisi in aie 350.00 

PHSCOMAMEOUS  FVEDAILEs 1a vie elas oi bette wai 16 pee 75.00 

GTI COG Mires Mate eee Meta aals.aWahic ibysc be bareback. ore ral's 50.00 

AHCI BNt Ege OP? Aoi Benes Ae ee ane ee 
SGCAa a Aiida Elemis, sama ceedt sete <isud ap lecnenaie wire © OS 150.00 
Fertilizers (Lime and Phosphate).............. 25 00 
Feedstuffs (Cottonseed Meal and Salt) ........ 50.00 
Scientific Apparatus: 

Drawn TUS UWIHeDES hs oo ssc cte oo SaahO: 

BOG Ase OTIS Lee oo hath teny aie stu 5 19.00 

Thermometer (Tank and Soil).... 22.00 

Ey UMM Nett Gee terion New ty ihe tos a eee oak 3 5.00 

IPO GRE PALS CRT as d/o re a. ooh ewayaiega enya. 5 2.00 

Harm level and Sight. ..27.......- 10.00 

Graduate and Beakers.......... et 5.00 

(SUT DOLE Bias erect ietansh ton thsi aiansaeste ye copes sia.'es 2.50 

DOTULOM a Dalal COS Mel ortantad es. sess 35.00 

Grate! CRCEUGs pean nesters auatie Ne wes 18 00 

Grain Meats. veka eee aha. es 6.00 

Small Hand Gin (single stalk cotton) 15.00 

S.ngle Head Thresher... ...~.-.-- 5 00 


1916-17. 
$6,000.00 


$1,920.00 
600.00 
1,704.00 


10.00 
60.00 
55.00 
100.00 


Soil Cans, Asbestos Ovens, Tubes, 


EAUIGIOT SO Sarevalccsterenctte re te trodes erotetene sore 75.00 227.00 

Seed Magnifying and Hxamining 

HEY icles Chen Gi ori OPouno re bore ac 10.00 

Seed “WBoOttlese csr cvusnieceke sPouemecorsekate 10.00 

Seed Sampling whess 225. -o.- 6: 5.00 

Herbarium Paper and Press....... 10.00 

BOOKSeAS = Mert cee is acer eteneee le 25.00 

Wind Recording Instrument....... 50.00 

Seed’ Germimator 2 ees tes oe 50.00 

Plates Gamera: i octets teasers 75.00 

onveashamhake, Waverowleid Gocceénouacbonc 100.00 
Farm Machinery, Implements and Tools: 

ROW. Ubi GOT: ten nsec s cescreeeute es -eaicteie sl aie 125.00 

Miscellaneous Implements and Tools....... 50.00 

Spauldinieic = Deep Willams Plows ees tial 150.00 

IPTG Wir hae Chase et ohn ae Oe Gree aerate sate 

MONI Ss Eoh a wohie Bae eon arena Geeta eons wee 
TTS SU OCG meet ve oie ome cave te tareaetons aie ccs rene tena deca neresoters .00 
IPurchasexot. Lama! (cs ctn castes ouceeeea lore siete ane ete .00 
MISCellAMeOUS OUND DLLs erewerer teeta tae ete nena erere 80.00 

ATR N D) bay Reiners cocina ie ryicisia Bochco cum ers ac 200.00 

Sita keg Rees. Cswsckse ute oe toiotenre eeetere Knees: aieesinbeier 40.00 

Sliock a@ Ovens: “An eeracasrs eerie cece renee 64.00 
SAO hn) OLR pete MME GR REE aR ols oPuntr car Ae cine) cae ae 100.00 

TOGA | he ce ane Pty ecteneev oe eee At eich Pct eenttene $6,000.00 

1915-16. 
SUBSTATIGIN INO Ges DBINIE ONG a cree ere $7,500.00 
ESTIMATE. 
Salary of Superintendent, Trained Investigator. . $1,620.00 
Sed a POR Fe wetness eee rene, me ae eae 600.00 
Unskilled Laborers, @ $426.00 per year ........ 2,556.00 
Office Furniture and Fixtures (Has none now) 

Desk, Chairs, Filing Case, Book Case...... 111.00 
OLtices SUPDIUES sr nae ttoeete ie Cratarerare ee eee 60.00 
NDaeveeaek Gwen dpgvi date Ala ciea, dec emhor aU Gea og ws 50.00 
raven ome D ODS OS a tacos caterer nro. le mre eta 85.00 


Repairs and Buildings: 
Moving and Repair of Barn and Dwelling 


FLOUS Geren tare atic errr ae eee ce meee een 150.00 
Leehumeibaker UBbNbbotets. soc gn oo odoamotooabo anes. 30.00 
HENCES Sand RGDAITS. san srcoianserncra cise 106.09 
Tn DISMOM ty Oe Gis ere stator sawr ee cite or amancee ements 309.09 
Tenant MEOUSC: A states shc.c usevere alateremeenec Cm cans 400.00 
Threshing Shed and Wngine House (Cen- 

CRETE CLOT ies erate muons eee eae eee eee 100.00 
Granary and Mepalrs™ wesc cri oer eee 50.00 © 
Poultry Mousesantey ord sano iiceenmee te 30.00 
Water Supp lye ms hier tevin ever eee ae 25.00 

Séeds-and Plamtshd tatasmer hence erchene ci rccen eas 150.00 
RMertilizenss Ginsa fatetvcianceietetn feet eee racic iat cle eeeeee 
Scientific Apparatus: 
Drawin eS trove nN tsi eis $ 7.00 
BOOKS *as sDOTelLS iam cncks nc oer: 19.00 
Thermometer (Tank and Soil).... 22.00 
22 


$6,000.00 


1916-17. 
$7,500.00 


$1,620.00 
600.00 
2,556.00 


10.00 
60.00 
50 00 
85.00 


50.00 
50.00 
100.00 


100.00 


340.60 
350.00 
75.00 
275.00 
150.00 
25.00 


Beli VIarsroncce cia. hoe tear e sinahs 5.09 


POCKEtTIVICLOI Mrs farac «sanitation, hatte 2.50 
Harm. luevel and Sight.n.5 ois on... 10.00 
Graduate and Beakers............. 5.009 
CALI DGTSE ope cere os atten ett ei ests cate 2.50 
‘Vortrony SalanGGs™ o- scons e.ervne ser. 35 00 
Crain PEStGR ous ietestaesecs sare ReneS 18.00 
GATY CE CIS ence rete ela a eeetre cae we © arte 6.00 
Small Hand Gin (single stalk cotton) 15.00 
Single Head Thresher............ 5.00 
Soil Cans, Asbestos Ovens, Tubes, 
PAL OLS! en Ger ee renee ie yee, eres oni 75.00 227.00 
Seed Magnifying and Examining 
Jaro Ase aes eae renee tee eerie eat: 10.00 
Sued SBOrudlesn secs wale cya citi sisesioet 10.00 
Seed -Samplinge "Tubes 2a0..5 scenes 5.00 
Herbarium Paper and Press....... 10.00 
Bonksuaseperclist was otclot.c ccc see 25.00 
Wind Recording Instrument....... 50.00 
Pilate Cameron. see ne ine eas 75 00 
Sunshine Recorder .:............ 100.00 335.00 
Farm Implements and Machinery: 
Miscellaneous Tools and Implements...... 50.00 59.00 
EA ECR Tay eee ane DET oR ROLE ERO tn Bi MCE 55 00 
ENO Wi risge os sare eNOS ON Bile iat See wututotaG 40.00 
ERO We ED LTA ee ee ce Watson eye Bate cee aieters eres 125.00 
GQsUARER EY holmes eas Pe TRG EM OES OBO: Pica Oe 35.00 
AY SGheveharkd ht lcs ee imine (ey Gene wee Mae cepa cfr ier Sip ote One mead aaa 75.00 
Wena SCA les pote mabern cack tec ieeee wonce Samra « 80.00 
OTM ONCOL. bone te cit atc cue arekere hers eta deoks, = 10.00 
MGCHGIG TINA CT Pee. he iedirrccie ochre ersten cere 30.00 
AYVESE 6) 1 nts, ee 9 Cen ee ate eed aN Aas Cita 90.00 
SPAY = Wainy he pees kale cys ersds oltye, ents [earths ches 10.00 
UD 18-0 Loe ont, Coy they oe a RRR C Re tS CeO aries oe ee 300.00 
Teale SLOG: antral reer Weimar a ere ae tires, 22 .00 .00 
Purchase CAME wa eee ae ia eic.eraciten chonennle does eine a 00 0 
Miscellaneous Supplies: 
SNGEke MOOVCLS mem cinch tanec ae taxes, nisl 50.00 200.00 
PEAT ILO BGS os opt era rere heuer eerte PAR eee eae CehOne % 50.00 50.00 
SOTA. CLL ell im netted ener vhsreeten sce akernmateoa te 6.00 10.00 
SUL POMS eee pe cee ete Wrcey casarsteer al -yersPaeiownnara ue ener outy Ne ae 100.000 100.00 
LDL tery et eee eR, Re Men Mi onset $7,500.00 $7,500.00 
1915-16. 1916-17. 
SAO INN Oo aire Eo Reeceeivects seals» craret shaulenecs $6,000.00 $6,000.00 
ESTIMATE. 
Salarv of Superintendent, Trained Investigator.. 1,500.00 1,500.00 
Usa aruhe’ UWE H avecye 5h cutie recy ec icstas Geet, Sat mee caine 600.00 600.00 
Unskilled Laborers, @ $426.00 per year........ 1,704.00 1,704 09 
Office Furniture and Fixtures, Record Case and 
Book Case (Has a desk and chair)........ 55.00 10.00 
ORCS SUP DINGS, 2 ieee sete tere aie cuersian ohiie avast tats 60.00 60.00 
Mroent ang wR PUGSapen mn tuems wee neh or tye re ay nh telnet 100.00 199.90 
Siraveline EX POnsesmen ct cne ss 2G na nae cada Accs miasine 120.00 120.00 


Repairs and Buildings: 


‘yIoM SITY] Jo souRvua) 
“UBUT oT} PUL Stod puv suIeqd Jo UOMONAWSUOD ay. AOJ WUNUUY s90d 00°000‘'G$ tO} Suryse ore aay 


AOU UOTTPUOD ASIOM T][I}S B UL SI IT ‘suvek 7ySte-h1]U9M) sed oy} SULINP YlOM JaABT SPAS. 


a4} [2 poyoupuos sey stoueay “aq? YorymM ut .UIeq,, OY} JO WONIpUOD vy} SMOoYS ND SIU 


MISCOMAMeOUS: RODAITS) f. cng. census ureconne man a 50.00 

OMG ELOUNG.- .Wtc-cieen ican Apt bin rahtnsys. Saks Shale 475.00 

ENGIN GOS eee nee ere oles a eben SUcmer ee Sah aN ius Gye eis 25.00 

Pain tine Aan’. San ane nee men yrOde ere tate wien asic 50.00 

PIE BLOUSE i cccis ener eicn Bat surge rye do chant ue. ta,ore 

NV SOTO S VBUGII Arad ro. creed ocutettacue hed luteus ee atenees 

Repair of Irrigation Reservoir........-o. «. 
NMOL OO ante \WOr bs ShOD siete cneenetesalenc yrs cin cites = 

Cisterns (Gyp water) (are now hauling 

WERCOL he te ee tr eae Oe anenere ois loan USL tie Cee 75.00 

Sleveve heute os Nl ES Eh Wes aes erie od Ola cic Gite Biomech ecOed 150.00 
POOLS ek Reve ee each tin sce, SES SD. Se ehetn a. uaw enero: 25.00 
Feedstuffs (Cottonseed Meal and Salt) ........ 50.00 
Scientific Apparatus: 

Drawing Instruments: 2... aaec-0.4 $ 7.00 

BOOuSTAS Dera Staia.-etacreiosrs tree oilers 19.00 

Thermometer (Tank and Soil).... 22.00 

SSB IT DATS ae Meee alent choose ahs See cea ahs 5.00 

POCKOU AIRSTET feed. o7. Acts locus wucherais, 1 als 2.50 

Harn, Joe yet ane rehtas.. os ees. cs 10.00 

Graduate and Beakers.........66.. 3.09 

SAID OTE. nen Ghee enue mtn oi 2.50 

POLGLON TE ALAMICES)  Gaecramicie aero csredare 35.00 

PT TOT eG OSPOT Sree Beare Pratt ote ersie. tin ope 18.00 

Lest hai) Meee w ck <M ins ae pe ace aie Se 6.00 

Small Hand Gin (single stalk cotton) 15.00 

Single Head Thresher.....-....... 5.00 


Soil Cans, Asbestos Ovens, Tubes, 

OTS get ey mero OR a oi Ren ks cue 75.00 227.00 

Seed Magnifying and Hxamining 

AEA = PA Sis ee Oe, city eA care eR 10.00 

SECs IVOULL OS oe meet aces Gate erapstere debe aes 10.00 

NEC Salil “MD CS. c1sc.2 sekaces ac 5.00 

Herbarium Paper and Press....... 10.00 

BOOK Sas Der UIST we sccyeceteps sian evens orate 25.00 

Wind Recording Instrument....... 50.00 

SEGA Se Germinaloren em coerce aecscrete 50.00 

Pilate Camera ocsctise toreciers.ae on tutrs 75 00 

Sanvsmne ReECOrdengey sare. cake 100 00 
Farm Machinery and Jmnp!ements: 

Miscellaneous Implements and Tools....... 50.00 

Waton: “Bed ms meetin. ce Cctaeeoitod an denr.o eae 15.00 

One-Hore Gow ad Ol peter omaha sain cr alee ea 

Spaulding Deep Tillage Plow .............. 150.00 

Sd Fan fall EA Ka dt 5 Aen tet. eee ar Beatin MacNee eye ORE 55.00 

EEATAUO Wile t told naar e hn Gee nie eats seer ee 15.00 

BRAK W eR Ws) Ween OS eu ahr. er iC RAIA SC REEMA COCEEC 50.00 

CUTLV ALON = occa ats conte cite paisa ie eam Os Hove 35.00 

SSOP AY 1 a Caio tee SRA ae ius. o sa inivar ccliete, aia xg gid. aca 25.00 

(Gb ai Seay ee ei Se en He os CR tr Or, ito, ee Oe 

(oriental Sie Wal Ka (iytens | oy a 8 ee uta ar eM era NC Eerie 3.00 

WAS Olle > CAlLCG taster etm ayia tban ae Lada kit onentae syet 

Grail BIN GCI! etn ae ee emcee isehuoisis sini eareas 

One-How (Culeivator vistas cts vcrieretecetoiect tele etd ater: 

IR Oecranhdo (OMNI <6 Cha ob coun oe COODCONOT 
TAVGHSCOCK. erect: Merce oA ee ONRr risks -Munsannitouele eho mine aiele 00 
Purchaser Of. Wang. .: awe vateele soitdedel ds crvele i) vreiolis susie ce 00 
Miscellaneous Supplies, General ................ 50.00 

SUA ICR hare ct rae eee ae Macs ove, Siokeas ucheiacane 51.00 


50.00 
25.00 
£0.60 
75.00 
165.00 
100.00 
75.00 
150.00 


25.00 
50.00 


335.00 
50.00 
50.00 


LATINOS Stati ae Sorecoronve oretenets Wt ar ekin erro eogatens 
Orchard Heaters, Oil for Same, Spray........ 
ShOClIS GOvVers) soto iscid cis creherctenrlic) nicks shal oasire eaters 


Emergency on Hand for Well and Mill Repairs. . 


SUT DUS exer cua aneretovei cls hcu scons «oike hopes owen sl sea eyeapara oie 


SUBST ATIONsNOs3, -LUBBOCIS 4. asses er 
ESTIMATE. 


se 40.00 20.00 


Hy 35.00 20.00 
ne 50.00 50.00 

10.00 10.00 

ee 00700 100.00 
. $6,000.00 $6,000 00 
1915-16. 1916-17. 


. $6,000.00 $6,000.00 


Salary of Superintendent, Trained Investigator. . $1,620.00 $1,620 00 
Siclled. visa WOrm s.r cerec eee eee ee eres 600.00 600.00 
Unskilled Laborers, @ $42600 per year ...... 1,700 00 1,700.00 
Furniture and Fixtures, Office (Has None) 

Desk, Chairs, Filing Case, Book Case...... 111.00 10.00 
Offices Supples.\ . “xcs mapeoneras wees onesie eesti one oer 60.00 60.00 
Preichtran ds EXpress wae aceite mics wemee ete aaa 100.00 100.00 
Pravyelinge HxXpeASeSiye april ce eee insane 100.00 125.00 
Repairs and Buildings: 

Muscellameous: .. dienes crates cusieg: cla oil a sespe ne eens 50.00 50.00 

INST AN OLeI hae oR ICIAT Od Gl ATT OLS mile Matererem ee 75.00 38 00 

Double therimiplementtS hed sae crrete eee cei 200 00 

Repairsiion) Tenant Tlousesy sie se 55 00 150.00 

New? Renan t) FlOUSe Gee scaccmenicrn areas cues 400.00 

OthCerBuildin eS ce dake O Oriani eeeta ner 400.00 

Viezetable: Coverg’ Ex-wssoe nines eee eee 40.00 
Seedstandi Plantsmeaccciscis hecne cae aed obciaierecata starrer 150 00 150.00 
EH Or Gi Zeress Bui. 6 acaievalahincis am ore Sale hecora he soe cue aeae 25.00 25.00 
Feedstuffs (Cottonseed Meal and Salt).......... 100.00 *100.00 
Scientific Apparatus: 

lO anaes WeasMbnowWeMS) Qe 5 Ceo oe $ 7.00 

BOOKSTAS POcrliStyacen te werkt erie 19.00 

Thermometer (Tank and Soil).... 22.00 

BGI) DATS.” scrc-a eee eet Uke hitare ec epee 5.00 

Rockets Meters six. csvea ret aletacstaneen 2.50 

Harm evel tandesic itor dente 10.00 

Graduate and Beakers............. 5.00 

Calipers ita sie aceon ee es eke arate 2.50 

Mbvovmeopay, ABE WCWAKEIS) Sn Goa ado ama 35.00 

GTAINGIOSUETS: Race noir on Oe emir ioe ser 18.00 

Grain? JPAn 8 atoraaieis, «can seer oie abe 6.00 

Small Hand Gin (single stalk cotton) 15.00 

Single "Head. Threshert. crue ewes 5.00 

Soil Cans, Asbestos Ovens, Tubes, 

AAT ORS a ercacis cites end ence ctommemiees 6 ccs 75.00 227.00 

Seed Magnifying and Examining 

Ac ate meneeye ey Monee Bice yi no ncorh SARS 10.00 

SEG6d: BOthleses sic rece tateretermere es teste 10.00 

Peed Sampling TMDSS sateen 5.00 

Herbarium Paper and Press....... 10.00 

BOOKS AS PSNAUIS tasters seeter rants 25.00 

Wind Recording Instrument....... 50.00 

Seed Germinatonwarnteresrecreeerets 50.00 

Plate: ‘Cameras irocwrrom meric re etter 75.00 

HUNSHING MROACOr Ola eraeieleteeatesuetens 100.00 835.00 


Farm Machinery and Implements: 


Miscellaneous Small’ Tools’ 2..4....+..<..6 50.00 

COULEEV COL pa tetenrerbantiton store k aki uke Gare ieeiin 

PTO Gie POSS Ramer eae eiores cots eae eM rea nae ahias 8 spare reve 

IgISter ASNeCial LOM eb lAn tim ee wees cise 50.00 

PET VeT es CUTEE mereternte aya cre eee yate Riek aie le vereials bi ece 25.00 
LBB UST e LO) atte Bate SAisisn an Cent Acie Undtas Bea cee Sin aA Ree 00 
ECAP GMS Ce PALL erarercie tare eierene eerie eae rarecewent 00 
IMIScColanGOUS OU) DILOS) cmiers sic cen ans wiusiene 4. 50.00 
SNORE, Orch ce RE Aen un ncre kai ee eroret ferent ons 37.00 
SO CHS COWOl Smet see ator yer pierce eee teicc teeters 50.00 
SONY Se LUG ioe repaired aiciige ee eile Sate tci a ie edectusieias 25.00 
EPRI OS SMe raen tes ceva aes Cree Ree Ie Toes TUS, tne es Mia's 40.00 
SSS 0 MPLS BY arr. cel els, SOC aS Of Seas aoe amet Caer nec NR ais 100.00 

B16 a OO Sergey Crs TSO NO ae EONS ROE Renae $6,000.00 


*Not enough pasture. 


1915-16. 
Sikeo LATION ING. Ga PECOS: wee cmos clare scoie chat $6,000.00 
ESTIMATE. 
Salary of Superintendent, Trained Investigator... 1,500.00 
SANE WIS) cfs Si a ep ed RN ren ye cee ane 600.00 
Unskilled Laborers, @ $426.00 per year ........ 1,450.00 
Office Furniture (Has none now), Desk, Chairs, 

Record and Filing Case, Book Case........ 110.00 
OTMICE? “SUPPER ec geo o ate Holaye wie tails) sete oreds, orevavln, els ote 60.00 
BEGISNE ANG MORPHS cence crcis esis wrshes aieranenero grees 100.00 
raveline. BR PCUSER Move 5 snore cts creteus siete a ousbestersse 200.00 
Repairs and Buildings: 

Necessary Renewal of Engine House........ 

Office and Seed Room and Seed Work Room 400.00 

PAIMtiie Alls BUldings Ay cta-orekr costenne ete 

Miscellaneous, Repairs ste. eabhedurcn sree se-s 50.00 

Addition to Dwelling, Repairs, Etc.......... 

DEGAS! ANGe ELAN tS: tips eterctrotmers ote eve shen ris sree aac 150.00 
I SEGULLZOLS uate owes eeiole erritristesuae OierePecraer ake eee eae 100.00 


Feedstuffs (Cottonseed Meal, Salt and Grain).. 10).00 
Machinery and Implements: 


SOURCE GT Satara ott eure aatire. e eetererete aioteiane eters 100.00 

Burrows Flow, (UTiSatiom eames. tie 35.00 

SAL LIS Va LOW ain vee chs Reyeaeue hs Pu euetseeks) sel sine arene 

VO Waterers rato etter ee taes os eM RE eoere ESE ev akors- 

SSDS OULELIG 2 ain, shoe, seed tocar RraisPev aah ‘ecto a¥etei'ar o: aie 25.00 

Wa rire. MVUTIN Roe ascites saute oat as rete, aware 35.00 

Miscellaneous Small Tools ...:............ 50.00 

Smale @ulitvacor seuew ic ametaertankee ait iy aes 6 
VIG COR Kes eheun atiue ele are or at 0, ois .dlele ad anette die atiase sy eye aoe coi’ .00 
Parr ease Midi Mists 0 a oat eves ese edoles Gee te ert.ote hs or a 00 
WSCGMANEGOUS, SUPDLIGS na. ceers aeheeie + svete eeie 50.00 
SHoptay VEN YSN Woe 5 niches 6 occa Orn ck Get CRD OTC 20.00 
Gils wand PMS Ues WIC Ms tere c\eriaickehets.ereae ve) o 6/05 00.05 275.00 
STOCK: CO ViCLS wets c withoaih sietete Creu aa er sce testy ol sie el wyev tise 50.00 
GSR a eRe. ee, Aes co Wepatg Bao acren cio LOICAt TOTO CRO Ce NCAONERCROTRE 40.00 


50.00 
35.00 
150.00 


00 

00 
10.00 
37.00 
50.00 
25.00 
40.00 
100.00 


$6,000.00 


1916-17. 
$6,000.00 


1,500.00 
600.00 
1,550.00 


10.00 
60 00 
100.00 
200.00 


297.00 


100.00 

50.00 
100.00 
150.00 
100.00 
106.00 
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Irrigation Tile and Installation ........... eee 2400700 


400.00 
100.00 


SUD ATER SIR WE crs. oc. ag ens amy CAT ICE CL ORR ER aT 100.00 
ALOT MMerts toe cise cine foreeticlict ceanarave eine sia ais tere > ere p OLOOOLO0 
1915-16. 


SUBSTATION NO. 10 (FEEDING AND BREED- 
ING SUBSTATION), COLLEGE STATION $6,000.00 


ESTIMATE. 
Salary of Superintendent, Trained Invest’gator.. 1,500.00 


Bapor, SLaied and Umskiled ceases some ccs 2,500.00 
Office Furniture and Fixtures, File and Book Case 55.00 
OELSG OUP DLLeGre. «secs or tka erm ener Oe aes 30.00 
EMO UL GPA, FERRO SMC re Reae circ orca Tessie evebauserh ier 200.00 
Repairs and Buildings: 

One Pewant GGUS ee ater, cn oe ceil tera ahe ches 265.00 

TASS es SCI ee PERM ei cetera ROR ga cht 75.00 

BRAS OUAT COU «ree 5 be tee sci he cratronmerctonetn aturs 115.00 
Seeds and Plants, Decorative Plants $1000, Farm 

NESS ts 200.005 0. 2s er ics Meee Manes 210.00 
LSTA AN HAS Y Sa eA, Se Ee ee! eee oT en ee ere 600.00 
Feedstuffs, Cottonseed Meal and Salt, for Horses 

BEEBE So Suet igen accross ater a ne ct cre og A 100.00 
DelIensitiGe BPPALALIS: = Jhae 20. Scum else. sntoelternel 10.00 
Farm Machinery: 

VEO WET eh elton case eee a tic aman ao eae ois 45.00 

MASE CUTAN CONS pelo ce ee oie Sancho a hacele a enaees 75.60 

| PXorr het 248 cr tere ae ey al ttyl Curly OPES og tS alton pee ENE 

PISCMELATE OW. cade eo eestacners cho oot Lap Re ee de 35.00 
aL LOGS os care ah Ee echoes GIES. py ecehelle; Spateneyeus 00 
EET SARC oA SAAB Yee res CIS ser einen! Sars Muoeed apes tnens .00 
Miscellaneous Supplies: 

OYAHCN ace ety cys Sneek beast ety s che a cate cern 50.00 

FIG GRS Ae Leen eee ta Wer lo Sons, tesa crore ates ay oie 40.00 

WEILER ELD DIY dana eran tt tate neces: ee the fede cee 
510004 1 DONS? OPaeIRT, © sce AP ReRRUR Ar ARPT ALC tan ACREMP ERE at aCe £5.00 

FIRM Mees radi, Aer aed Se IS etn tan ee A ie $6,000.00 


$6,000 00 
1916-17. 


$6,000.90 


1,500.00 
2,500.00 


*Addit.onal Freight and Express can be paid for from special projects. 
**Cut down cottonseed meal fertilizers and third year use phosphate 


only, not over 200 pounds to the acre—use manure 


1915-16. 
SUBSTATION NO. 11, NACOGDOCHES........ $6,060.00 
ESTIMATE. 
Salary of Superintendent, Trained Investigator. .$1,680.00 
SPC PUR a cK OL: Me asb hae erabet ett veep oti cn rene acs Bowens Gite 600 00 
Unskilled Laborers, @ $426.00 per year........ 1,704.00 
Office Furniture and Fixtures, Record and File 
CASS) BOOKUICASC mee acras nanseie a nie.o tae oats 55.00 
GE CES UD DIKES itn hee Aran ta pen Red to e icoetebarel optehaes 60 00 
CIS te LG THERESE a ea aaee cs cionatier hae x Wee Gee te oe Z 50 00 
MPT OMTS ap LUR GIAO S,” van, orate ayeueceies eesks Giy sees, «| ava 8 100,00 
Repairs and Buildings: 
Pennant. Ouse we a. at eter gaicieals re stele ovehace 179.00 


1916-17. 
$6,000.00 


$1,680.00 
600.00 
1,704 09 


10.00 
60.00 
50.00 
100.00 


Miscellancous se Riepalnsienrr nei cite ener tert 50.00 50.00 

M@NG@OS, Scheer crak Bais eo poste mere eet een erent 25.00 25.00 

INokohivtosel (xoy Abtovell Sie sco geconcascsun0cmas 150.00 

PALM tL Sh tebe Sere otteas se eee derolomse Re eereeeeton ae Ae 50.00 75.00 

Chicken HlOuse aid URS eerie ieee 20.00 

Telos IMO) uel TExSGIS cob ancaacanase saiheve Maser 75.00 
Seede and) Plantsiiyee tities ere ee ere ie etree 150.00 150 00 
Mertilizers: losses oe beri cereale eevee iermeere 200.00 200.00 
Feedstuffs (Cottonseed Meal and Salt, Etc.).... 200.00 200.00 
Scientific Apparatus: 

Deals Mee UMIMENKS! 5 ones aend eso: $7.00 

Books ¥asuperelistcxsvias see deeatoiee 19.00 

Thermometer (Tank and Soil).... 22.00 

Bell. darsy yaerase con ence caer sare ne 5.00 

Pocket “Meter 0% « ] vicvsure «airs sicusteneters 2.50 

ney, IL Exell Ayael ISMEVMs oo eo ceo c case 19.00 

Graduate and) Beakersi...- sce ee 5.00 

Calipers es foc acts aals auelae ae ene 2.50 

‘aioe (StNeWeEs! cooaavcnnonesans 35.00 

Grain Testers! Spic.ctce cat omkoncts eee 18.00 

GYain “Pants. %. caves oceans See . 6.00 

Small Hand Gin (single stalk cotton) 15.00 

Single Head Thresherae.as. ee ae: 5.00 

Soil Cans, Asbestos Ovens, Tubes, 

ATLZOLS, By rake Gerke roenek ser eter eres 75.00 227.00 
Seed Magnify.ng and Examining 
AEP us Me carentuer ha te ohana ain.s Shania aS 10.00 

Seed: UBOUCIIOS! et ae tarnckanononee fetal ere 10.00 

ekererel Some Gp beS WENGE YOu Abo oa sab 5.00 

Herbarium Paper and Press....... 10.00 

BOOKSHas Der dS trance meeeieriste teas 25.00 

Wind Recording Instrument....... 50.00 

Seve (CKecoubNENON, So gnonnotncanooe. 50.00 

Plates Cameraien cioucte ts. eshocels ces sets 75.00 

pouibuaweHabihaveye WareveromekeVe asd gp oacn ten ac 100.00 335.00 
Farm Machinery and Implements: 

PLOW Pais takes ts hed nvena tet cease ate oyeeaag Ct etree 50.00 

Mis Cella GUS arc ites Monier iets aoe artes 50.00 59.00 

MOVE Eh aKol Shakopoy GIBOYENESS, aa cae ge Gna creams 75.00 

Pave Preece, For. cisticehs uereink ochene cher saad eo eee are ae: 159.00 

GUTtI VALOR a a aboot eneteiacate ene omer ac rictcuen coetetecie 35.00 

FOG, TRULLI cegecemenet waeeienent cy eicea ic ort ove an ocaeecr creer 35.00 

IDE ob aby elf eee OW ays Age eer evs, pet eer Th 5, cuGeS ohacy ee 35.00 

Ditching: PlOWisccussete tecceenc eke eerie eters 25.00 

SDPray -Ouchit Reaeroarss se coctunvon tence easel eecieeoncrenoe 50.00 
TAVG LS LOGI con ceresce saree ree ata le Te ica ae aie ee oe 00 .00 
PUG Ee META TUG © Biss drapes trole nee tite eps peceare ieee areca eee See 00 .00 
Miscellaneous Supplies: 

tS) var: Ns ea er eee rt Rena dey VA by eee nt Oe 25.00 25.00 

SHOCK: (Govertsy, cake ae hte or nee eer 50.00 50.00 

OnchandweELSnvenss wilt Curae ne serene tn rime 50.00 26.00 

Hartess. cad cake atgeame eee ee eee ee eee 20.00 20.00 

Horse “SHOGS sereaccctenenenee cient nee neers 20.00 20.00 

Miles DRAINS sale cecoietas me eta eee 100.00 300.00 
DUT DVUSiar sav eittacrancue.c iierenim eaten tires cae aeee eee Lean 100.00 100.00 

TTC ae Soest k Geo taappece tara Ore ee $6,000.00 $6,000.00 


1915-16. 1916-17. 


CHL ERI CO PEE: so DAULTON  waweate eee dete ee ee) sete 6 05,000.00 $6,000.00 
ESTIMATE. 
One-Half Salary of Superintendent ............ 750.00 
SRC el 18s LO Tamers sercemoree a. cece che etre sie tenoieel coeet ens 600.00 
Unskilled Laborers, @ $426.00 per year........ 1,320.00 
WUNCES MUCUS mercer tec ue niet se ceases ee eis 10.00 
OMICES SUP PISS he ae chehaiy aoe nitions iatevone piers s Arse venas 30.00 
Breishteand MS press! Ln ec.. cetsiciae ous seieye Casein wenn ve 100.00 
Dravelan HS pou SCS Ber wes se ocdosee ostomen aie art on 75.00 
Repairs and Buildings: 
Miscollave ous, ive Dall si spcene mareioeitee lames 50.00 
PER ARE STLOUSCS se acu ne feats ats a GO a ME Crs ie 400.00 
MCTIGES El ae Se ere tro arson cm ttotc chepenlite 100.00 
UE is E Remetiny ies ce geemes Tec ea tS CUA Orn Re ERIE RR fl 750.00 
AGE) Moy OLE 0 Ma Mlacrtgchal chee OM ae ACUER CREATE RHEE CHCE CUES APNE OE 400.00 
SEGUS an eb dAN Coie ee rms orth ie ote Gree le tea Se ee 50.00 
IG TEANEZOTS eer oes See ree ee eee eee OO eae Sheri eee 25.00 
Feedstuffs (Cottonseed Meal and Salt).......... 50.00 


Scientific Apparatus: 


HraywinseiMsivUMents 4 = seeeneienein ers $7.00 
BOOKSeasE DEL. listers) or termes aatnaer: 19.00 
Thermometer (Tank and Soil).... 22.00 ° 
BUTI ATS eso osetia 5.00 
ROCKS VLCLEr Ses ono scan Sasa sia 2.00 
Graduate and, Beakers... «cic... snes 5.00 
Darin ev el an desleiite «srs deere 10.90 
(AINDOCUAA seen en et eeto rane tet curncee oon eae ete 2.50 
WWOTtOne I AlANCES Ueis aes eatrtecesin ec 35.00 
Grothe VEStel cians ota rene 18.00 
CUATEN EATS ay cps coMera bance oc urt tata? Dae ays 6.00 
Small Hand Gin (single stalk cotton) 15.00 
Since | Head JPhresier: saeco oe ae 5.00 
Seed Magnifying and Examining 

AUS Wee ee eRe ce oe sae 10.00 
Seed BOLLOST Ge accte ee eee aiirey sieket 10.00 
Seed SAmMDUNS, MUDES: cas ciel ales 5.00 
Herbarium Paper and Press....... 10.00 
BOOKS cASMIOUs LiSts scorn pegtes ale ceniem nets 25.00 
Wind Recording Instrument ...... 50.00 
SOCM GCrinINa LON wy cence eoekeres aie 50.00 
PIAte CamiGran tes nme iaise stares acs 75 00 
Sunshine RSCOrder Wye s eos 100.00 487.00 


Farm Machinery and Implements: 


VIS CCUAN COIS metas ais erie hese one eh etteeay, Sect toler’ 50.00 
DTS ComELAaT TOW non cs tee erst caveat ic yeh nts cicar avres one ts caulatebe 35.00 
CGOELOTIA Gl mere are sere oat scare love herein tun tastelieven 100.00 
ayes (C22) eee eae eee Loe Tee ac ae att ios 70.00 
SORA Mn ee OOLS, wares eater rtaNiye bre dione caereucverenc 20.00 
GAS HMO egre-nay due anen gi aap hte acke oy sia? Goalscsii 300.09 

TAN OR SUOC ciety me mere meas rnc an stek eat ienSh oc revauetananaha ekeheera 6 00 

PT Com leet TC memes oraas an) Breage comes take oiotleva la mvarcce ale 6.000.00 

MEEGBAUSIESN aiGERCiC CIES Do PEROT CRORC IEICE: CCH R CICA ec Ceenee 60.00 


Spray o Material. e it aun aire olen nie taterie Bs oer 18.00 


SHOCK MOO ViGl Suk tre aa toh Pur area er 50.00 

SUPDIUS oo yiaeae eee a ee ae ae cB see eee 100.00 ; 
ANC) A eee ee EN PPR me NOs Oye Sy 5 $6,000.00 $6,600.00 
1915-16 1916-17 


FEEDING AND BREEDING INVESTIGATIONS. $20,000.00 $20,000.00 
Explanation: 


Steer feeding experiments ....... Saag ee oes ode 5,000.00 5,000.00 
Dairy feeding and breeding investigations...... 3,000.00 3,000.00 
Poultry feeding and breeding investigations..... 2,500.60 2.500.00 
Sheep feeding and breeding investigations...... 8,000.00 3,060.00 
Swine feeding and breeding investigations...... 4,C00 CO 4,100.00 
Goat breeding and improvement investigations... 2,500.00 2,500.00 


$20,000.00 $20,090.00 


1915-16 1916-17 
PUBLICATION OF BULLETINS, HDCr os... $7.500.00 $7,500.00 
Explanation: 
Publication of Station bulletins, circulars, and so forth. 
RECAPITULATION. 
Total annual appropriation requested for Main Station....$ 47,000.00 
Total annual appropriation requested for substations. .... 161,006.60 
RotalFannvalyappLropria tone TeqUesned usec alee seein 148,000.00 
Main’ Station for biennum.....27).........9 32000209 
Substations, for Hlemmum 0. sens eee 202,000.00 
AREY sions oyiehainyihia, Waa oe Spcekc oko eae $296,000.00 


Each item requested in these estimates represents a 
specific need of the Station system. No funds are being 
asked for new work, except as specifically stated. We have 
asked only for what is actually necessary in order to use 
our present force of men and equipment in the most effi- 
cient manner. In fact, not everything needed is asked for; 
otherwise these estimates would be greatly increased. 
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HOW TO COMPLY WITH THE LAW. 


OTHER INFORMATION. 


BY B. YOUNGBLOOD, DIRECTOR. 


The Twenty-ninth Legislature of the State of Texas passed an act— 
(1) Regulating the sale of concentrated commercial feeding stuffs 


and the material from which they are manufactured. 
(2) Defining them. 
(3) Prohibiting their adulteration. 
(4) Providing for their correct weighing and marking. 
(5) Providing for the collection of samples. 
(6) Providing for the expenses of enforcing the law. 
(7) Fixing penalties for violatins, and 
(8) Empowering the Director of the Experiment Station (a) to 


adopt standards, names and definitions; (b) to refuse registration of 
any feeding stuff under a name which would be misleading as to the 
materials of which it is made up, or which does not conform to the 
standards, namés and definitions aforesaid, and (c) after ten days no- 
tice to cancel such registration as may, from time to time, be found to 
be in violation of the law or the names, standards and definitions adopted 
by the Director of the Experiment Station in accordance with this law. 
The law is printed in this bulletin. 


The Purpose of the Feed Control Service-—The purpose of the Feed 
Control Service is to afford protection alike to the sellers and the buyers 
of concentrated commercial feeding stuffs in the State of Texas. This 
end is attained by the Feed Control Service by 


(1) Requiring that no feeding stuff shall be sold under a name that 
is in the least misleading. This means that no person or corporation 
shall sell a mixture for a pure product. For instance, it is a violation 
of the law to sell a mixture of cotton seed meal and hulls under the 
name of “Cotton Seed Meal,” when obviously the correct definition is 
“Cotton Seed Meal and Hulls.” 

(II) Requiring that the correct analysis of each and every feeding 
stuff sold within the State shall be printed—not stamped—on the in- 
spection tag. By a comparison of the constituents, analysis and the 
price of a given feeding stuff with those of another, the buyer is enabled 
to determine for himself which feeding stuff is the cheapest and the best 
suited for his particular purpose. If he should have any difficulty in 
this regard he should write the Feed Control Service for additional in- 
formation. 

The seller of feeding stuffs is protected by the development of uniform 
standards which eliminate unfair competition. He is expected to comply 
with the law, not merely for the sake of compliance, but because in the 
long run it is the wiser course. The seller who habitually complies with 
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the law has the confidence of the feeders and the public generally and 
avoids the unnecessary expense and the unsavory reputation incident to 
prosecution for violations. 


What the Term Includes.—The term “concentrated commercial feed- 
ing stuff.” as herein used, shall include wheat bran, wheat shorts, lin- 
seed meal, cotton seed meal, cotton seed cake, peanut cake, cocoanut 
meal, gluten meal, gluten feeds, sugar feeds, dried brewers’ grains, malt 
sprouts, hominy feeds, cerealine feeds, rice bran, rice polish, ‘o oat feeds, 
corn chops, ground beef, kafir feed, alfalfa meal, corn feed meal, rolled 
oats, cold pressed cotton ‘seed, g eround cold pressed cotton seed, rice hulls, 
corn bran, blood meal, digester tankage, cracklings, meat scrap, meat 
meal, meat and bone scrap, meat and bone meal, buckwheat shorts, corn 
germ meal, flax plant by-products, oat groats, oat middlings, poultry 
feed, oat shorts, mixed feeds, and all other materials of a similar nature. 


What is not Included—The term “concentrated commercial feeding 
stuff,” as herein used, shall not include hay, straw, the whole seeds of 
grains of wheat, barley, rye, oats, Indian corn, rice, buckwheat or broom 
corn, or any other whole or unground grains or seeds. However, should 
there be added to hay, straw, Phale or unground grains or seeds, any 
cracked grains or seeds which come under concentrated commercial feed- 
ing stuffs, the whole would then be treated as a concentrated commercial 
feeding stuff, and subject to the requirements of the law. 


Adulterants—The following ingredients are classed as adulterants: 
corn bran, screenings, rice hulls, peanut hulls, chaff, oat hulls, oat meal 
by -products, eround corn cobs, oround alfalfa, ground hay, sawdust, ditt, 
damaged feed, or any similar substance. 


How to Comply with the Law.—Briefly summarized, the law requires 
manufacturers and importers .of concentrated commercial feeding stuffs, 
or the party or parties who cause them to be sold or offered or exposed 
for sale, to comply with the following requirements : 


All Concentrated Commercial Feeding Stuffs Must Be Registered.— 
Any person, manufacturer, importer or agent desiring to sell or offer 
for sale within this State any concentrated commercial feeding stuff 
shall submit a sample of the feeding stuff to be registered, of at least 
one pound for analysis. This sample should be shipped prepaid either 
by parcel post or express, in a sealed glass jar or bottle. The sample 
must be a fair average of the feeding stuff to be registered. Upon 
receipt of this sample, registration forms will be furnished. If, upon 
analysis, the feeding stuff is found to conform with the required names, 
definitions and standards and otherwise complies with the intent of the 
law, the feeding stuff will be registered. 


Concentrated Commercial Feeding Stuffs Must Be Tagged.—After 
a feeding stuff is registered the person, manufacturer, agent or importer 
is notified that he may offer it for sale, provided he attaches the official 
tax tag as required by law. These tags, each good for 100 pounds net, 
are purchased from the Feed Control Service. All tags are sold at 
such a price as will make the inspection tax 10 cents per ton on all con- 
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centrated commercial feeding stuffs sold or offered for sale within the 
State of Texas. One tag should be attached to each bag, barrel or other 
package of feeding stuff sold or offered for sale. 


Weights.—The law fixes the standard weights for feeding stuffs as 
follows: 

Mill products have the following standard weights, viz.: Flour, one- 
hundred and ninety-six (196) pounds per barrel or forty-eight (48) 
pounds per sack. Corn meal, bolted or unbolted, thirty-five (35) 
pounds per sack; rice bran, one hundred and forty-three (143) pounds 
per sack: rice polish, two hundred (200) pounds per sack; and other 
feeding stuffs made from cereals of any kind, whether pure, mixed or 
adulterated, one hundred (100) pounds per sack. Fractional barrels, 
sacks or packages, shall weigh in the same proportion, as, one-sixteenth, 
one-eighth, one-fourth, one-half, and three-fourths. Sacks and barrels 
of odd weights. as for instance, 9% or 90 pounds, are not contemplated 
in the feed law and tax tags for such odd weights as these are not carried 
in stock by ‘the Feed Control Service. 


Bulk Sales——It shall be the duty of the manufacturer or importer 
or agent in the sale and shipment of concentrated commercial feeding 
stuffs in bulk, to furnish the purchaser with tags to cover, at the regular 
tonnage rate of twenty tags per ton. For instance, if Cotton Oil Co., 
manufacturers, or Jones & Co., importers, sell to Roberts & Son, ranch- 
men, Odessa, Texas, a carload of loose cake, it will be the duty of Cotton 
Oil Co. or Jones & Co. to transmit to Roberts & Son tags sufficient to 
cover the shipment. In the event that Roberts & Son fail to receive 
these tags simultaneously with the shipment it will be their duty to 
immediately notify the Feed Control Service. A complete record of 
such sales, with number of tags furnished, should at all times be kept 
by manufacturers, agents or importers, for the information of the Feed 
Control Service. 


Enforcement of the Law.—Enforcement of the feeding stuff law is a 
matter of pretection to the feeder against adulteration with low grade 
feeding stuffs, and affords protection to honest dealers and manufacturers 
of feeding stuffs against dishonest competition. When a feeding stuff 
is adulterated it is by means of the introduction of cheaper or low grade 
materials. There is a tendency on the part of some manufacturers to 
lower the feeding value of feeding stuffs, for the purpose of reducing 
the price of a given product. Feed inspectors travel continuously 
throughout the year, visiting all sections of the State, examining feeding 
stuffs for adulteration, false weights, untagged goods, and other viola- 
tions; collecting information concerning feeding stuffs, giving informa- 
tion to the farmer, feeder and miller, and taking samples of feeding 
stuffs offered for sale. The samples collected are forwarded to the Feed 
Control Service, at College Station, and submitted to the State Chemist, 
who is chemist to the Feed Control Service. They are then submitted to 
physical and chemical analysis. If physical anlysis shows the presence 
of adulterants the manufacturer or importer is notified that registration 
is cancelled, and he is no longer permitted to’ offer this product for 
sale until properly registered and tagged. Prosecution often follows. 
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Inspection samples are analyzed in the order in which they are re- 
ceived in the office, the at of analyses being to verify the guaran- 
tees made by the manufacturers and to see that they maintain the 
standard adopted for such feeding stuffs. 


Db 


Complaints: Upon receiving a complaint that the feed law is being 
violated a thorough investigation is made, often necessitating sending 
an inspector to see the complainant. The inspector gathers evidence, 
reports fully to headquarters, and such action is then fae as will give 
justice to both miller and consumer. 


What has Been Accomplished.—Some of the results of the feed law 
are as follows: 

(1) It has placed the feeding stuff trade on such a basis that mix- 
tures of corn chops, wheat bran, wheat shorts, cotton seed meal, and other 
products with corn bran, screenage, sweepings, cotton seed hulls and 
such materials, are now sold for what they really are, and not as pure 
corn chops, wheat bran, cotton seed meal, and so forth. 

(2) Tt has equalized and promoted uniformity in the selling price 
of feeding stuffs. 

(3) It has induced farmers and feeders to investigate the relative 
values of feeding stuffs and has thus increased the sale of feeding stuffs 
of known value. 

(4) It has prevented the sale of a number of worthless feeding stuffs. 

(5) It has encouraged the manufacturers to maintain a _ high 
standard. 

(6) It has prevented the shipment into the State of inferior feeding 
stuffs, barred from other States that have feeding stuffs laws. 

(7) It has prevented the sale of adulterated feeds as pure products. 


Co-operation with the United States Department of Agriculture — 
On March 9, 1912, the Director received a commission from the United 
States Department of Agriculture to collect samples of feeding stuffs 
and other products as defined in the Texas feeding stuffs law, which are 
manufactured or offered for sale in the District of Columbia or in any 
State or Territory of the United States, or which shall be offered for 
sale in unbroken packages in any State other than that in which they 
shall have been respectively manufactured or purchased, for examination 
under the direction or supervision of the Bureau of Chemistry, at Wash- 
ington, D. C. 

By means of this appointment the Director of the Experiment Station 
and his assistants are authorized to procure samples under the Federal 
Food and Drugs Act without the necessity of waiting, as previously, 
for the services of a Federal inspector, and by this commission we are 
in a much better position to control interstate shipments and protect 
the purchaser who buys feeding stuffs manufactured outside of the 
State of Texas. 


Relation to the Experiment Station—The Texas Agricultural Experi- 
ment Station is carrying on investigations ef the chemical composition, 
digestibility and nutritive values of feeding stuffs. It is also conducting 
feeding experiments at College Station; and at other points in the State. 
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The Feed Control Service, therefore, is in the position to secure expert 
advice and assistance with eee to various problems arising under 
the operation of the law. The Veterinary Division of the Experiment 
Station, for example. has tested various feeding stuffs suspected of having 
caused the death of live stock by poisoning. The Division of Chemistry 
has made a study of the moisture in corn chops as related to the spoiling 
of this product—a matter which has caused great losses during years 
pagt, especially during the spring of 1912. T he Division of Chemistry 
has also investigated and still has under investigation, various methods 
for the examination of feeding stuffs with respect to adulteration. The 
connection with the Experiment Station is thus of advantage both to the 
Feed Control Service and to the Experiment Station. The Feed Control 
Service brings various problems to the attention of the Experiment Sta- 
tion which require solution. 

Bulletins of the Feed Control Service are sent out by the Experiment 
Station from time to time. These publications are sent free upon 
application. 


Educational Value of Feed Control Service-——When the feed law first 
went into effect in Texas most of the millers knew very little of the 
composition of feeding stuffs. Analyses were made for the purpose of 
complying with the law by chemists who had little knowledge of feeding 
stuffs, whatever their qualifications. The results of some of these 
analyses were very surprising indeed. The Feed Control Service thus 
had, in the beginning, considerable educational work to do among the 
manufacturers, supplying them with various information in regard to 
the law and the composition and nature of feeding stuffs. Many Soliton 
were not permitted to make guarantees which they could not possibly 
maintain.’ At the present time the manufacturers have become more 
or less familiar with the law, the chemical analvses of feeding stuffs and 
their significance, but there is much educational work to be done among 
the feeders. The Feed Control Service, therefore, includes in its bale: 
tins information concerning the protein, fat and other constituents of 
feeding stuffs. and other information concerning the nature and value 
of the various feeding stuffs, and endeavors to circulate its bulletins as 
widely as possible among the farmers and feeders of the State, so that 
they may have information concerning feeding stuffs in general, and the 
specific feeding stuffs in particular available in various markets of the 
State. 


Standards and Definitions—The law empowers the Director of the 
Experiment Station to adopt names, standards and definitions for feed- 
ing stuffs. He may refuse the registration of any feeding stuff under 
a name which would be misleading as to the materials of which it is 
made, or which does not conform to the standards and definitions 
adopted. If a feeding stuff is registered and then discovered to be in 
violation of the standards and definitions adopted, the director has the 
power to cancel registration after ten days notice. 
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COPY OF LAW REGULATING SALE OF FEED STUFFS IN 
THE STATE OF TEXAS. 


(EFFECTIVE JuLy 11, 1907.) 


An Act to amend Sections 1, 4, 5, 6 and 11, of Chapter 108, Acts of 
the Twenty-ninth Legislature, being an act entitled “An Act regulating 
the sale of concentrated commercial feeding stuffs and the materials from 
which they are manufactured, defining concentrated feeding stuffs, pro- 
hibiting their adulteration, providing for their correct weighing and 
marking, and providing for the collection of samples, the expenses of the 
enforcement of the law, and fixing penalties for its violation,’ and to 
add thereto: 

“Sec. 11A. Empowering the director of the Experiment Station to 
adopt standards and definitions for concentrated feeding stutfs and to 
refuse the registration of feeding stuff under certain circumstances, and 
to cancel registration under certain circumstances after notice, and to 
empower said director to adopt rules and regulations for the enforce- 
ment of all of the provisions of this act.” 


Be it enacted by the Legislature of the State of Texas: 

Srotion 1. That Sections 1, 4, 5, 6 and 11, of Chapter 108, of the 
Twenty-ninth Legislature, entitled “An Act regulating the sale of con- 
centrated commercial feeding stuffs and the materials from which they 
are manufactured, defining concentrated feeding stuffs, prohibiting their 
adulteration, providing for their correct weighing and marking and pro- 
viding for the collection of samples, the expenses of the enforcement of 
the law and fixing penalties for its violation,” be so amended as to here- 
after read as follows, and that 

Section 11A, empowering the director of the Experiment Station to 
adopt standards and definitions for concentrated feeding stuffs and to 
refuse the registration of feeding stuffs under certain circumstances and 
to cancel registration under certain circumstances after notice, and to 
empower said director to adopt rules and regulations for the enforce- 
ment of all the provisions of this act, be enacted so as to read as follows: 

“Section 1. Every lot or parcel of concentrated feeding stuffs, as de- 
fined in Section 8 of this act, used for feeding farm live stock, sold, 
offered or exposed for sale in the State of Texas for use within this 
State, shall have printed on a tax tag, described in Section 5 of this 
act, a plainly printed statement clearly and truly certifying the num- 
ber of net pounds of feeding stuff in the package, stating the name or 
names of materials of which such weight is eompesed where the con- 
tents are of a mixed nature, the name, brand or trade-mark under which 
the article is sold, the name and the address of the manufacturer or im- 
porter, the place of manufacture, such information as is required by 
Section 11, if any, and a chemical analysis stating the minimum per- 
centages it contains of crude protein, allowing 1 per cent of nitrogen 
to equal 64 per cent of protein, of crude fat, of nitrogen-free extract, 
and the maximum percentage it contains of crude fiber; these con- 
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stituents to be determined by the methods adopted at the time by the 
Association of Official Agricultural Chemists of the United States. 
Mill products hereinafter mentioned shall have the following standard 
weights, viz.: Flour, one hundred and ninety six (196) pounds per 
barrel, or forty-eight (48) pounds per sack; corn meal, bolted or un- 
bolted, thirty -five (35) pounds per sack; rice bran, one hundred and 
forty-three (143) pounds per sack; rice polish, two hundred (200) 
pounds per sack; and other feeds made from cereals of any kind, 
whether pure, mixed, or adulterated, one hundred (100) pounds per 
sack. Fractional barrels and sacks shall weigh in the same proportion, 
and these weights shall be net and exclusive of the barrel or sack in 
which said product is packed. Any person, firm or association of per- 
sons engaged in the manufacture of mill products of any character 
whatsoever, who shall use any bag, box, barrel or any other receptacle 
into which to put such product other ‘than one bearing the name of 
such mill manufacturing the same, shall be guilty of a misdemeanor, 
and upon conyiction therefor shall be fined in any sum from one hun- 
dred dollars to one thousand dollars, or in addition thereto be confined 
in the county jail for a term of thirty days, or both such fine and im- 
prisonment. Pm 

Src. 2. The term concentrated commercial feeding stuffs, as herein 
used, shall not include hay and straw, the whole seed or grains of 
wheat, barley, rye, oats, Indian corn, rice, buckwheat or broom corn, or 
any other whole or unground grains or seeds. 

Sec. 3. The term concentrated feedstuffs, as herein used, shall in- 
clude wheat bran, wheat shorts, linseed meals, cottonseed meals, pea 
meals, cocoanut meals, gluten meals, gluten feeds, maize feeds, starch 
feeds. sugar feeds, dried brewer’s grains, malt sprouts, hominy feeds, 
cerealine feeds, rice meals, rice bran, rice polish, rice hulls, oat feeds, 
corn and oat chops, corn chops, ground beef, or mixed fish feeds, and all 
other materials of similar nature not included in Section 8 of this act. 

Src. 4. Before any concentrated feeding stuff, as defined in Section 
3 of this act, is so offered or exposed for sale, the importer, manufac- 
turer. and party who causes it to be sold or offered for sale within the 
State of Texas for use within this State shall, for each and every feed- 
stuff bearing a distinguishing name and trade-mark, file with the di- 
rector of the Texas Agricultural Experiment Station a certified copy 

of the statement named in Section 1 of this act, and shall also deposit 
with said director a sealed glass jar or bottle containing not less than 
one pound of the feeding stuff to he sold or offered for sale, accom- 
panied by an affidavit that it is a fair average sample thereof and cor- 
responds within reasonable limits to the feeding stuff which it repre- 
sents in the percentage of protein, fat and ernde fiber and nitrogen-free 
extract which it contains. This shall not be construed to apply to 
farmers who grind their own feedstuff and who do not adulterate same. 

Sec. 5. The manufacturer, importer, agent or seller of each con- 
centrated commercial feeding stuff, as defined in Section 3 of this act, 
shall, before the article is offered for sale, pav to the director of the 
Texas Agricultural Experiment Station an inspection tax of ten cents 
per ton for each ton of such concentrated feeding stuff sold or offered 
for sale in the State of Texas for use within this State, and shall affix 
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to each lot shipped in bulk, and to each bag, barrel or other package 
of such concentrated feeding stuffs a tag to be furnished by said di- 
rector stating that all charges specified in said section have been paid. 
The director of said ‘Texas Agricultural Experiment Station is hereby 
empowered to prescribe the form of such tags and adopt such regula- 
tions as may be necessary for the enforcement of this law. Whenever 
the manufacturer. or importer or shipper of a concentrated feeding stuff 
shall have filed a statement made in Section 1 of this act, and have paid 
the inspection tax, no agent or seller of said manufacturer, importer or 
shipper, shall be required to file such statement or pay such tax. The 
amount of the inspection tax and-penalties received by said director 
shall be paid into the State Treasury. So much of the inspection tax 
and penalties collected under this act shall be paid by the State Treas- 
urer to the Treasurer of the Texas Agricultural and Mechanical College 
as the director of the Texas Agricultural Experiment Station may show 
by his bills has been expended in performing the duties required by 
this act, but in no case to exceed the amount of the inspection tax and 
penalties received by the State Treasurer under this act. Provided the 
excess, if any, for the next two years may be used as it accrues by the 
Board of Directors of the Agricultural and Mechanical College for the 
purpose of putting up a station administration building to provide the 
necessary offices and laboratory space, in order that the purposes of this 
act may be carried out. 

Sec. 6. Any manufacturer, importer or agent selling, offering or ex- 
posing for sale any concentrated commercial ‘feeding stuff as defined in 
Section 3 of this act, without the statement required by Section 1 and 
the tax tag required hy Section 5 of this act, or with a label stating 
that said feeding stuff contains substantially a larger percentage of pro- 
tein, fat or nitrogen- free extract, or a smaller ¢ quantity of erude fiber 
than is contained therein, and any person violating any other provisions 
of this act shall, on conviction in a court of competent jurisdiction, be 
fined not less than one hundred dollars nor more than five hundred dol- 
lars for the first conviction, and not less than five hundred dollars nor 
more than one thousand dollars for each subsequent conviction. 

Sec. 7. Any person who shall counterfeit or use a counterfeit of the 
tag or tags preserihed by this act, knowing the same to be counterfeited, 
or who shall use them a second time after the said tags shall have once 
been attached, shall be guilty of a misdemeanor, and on conviction 
thereof shall*be fined im a sum not exceeding five hundred dollars, one 
a of which shall be paid to the informer; which fine may be doubled 

wr tripled at each second or third conviction, and so on progressively for 
beet: nt convictions. 

Sec. & All manufacturers and importers of concentrated commer- 
cial feeding stuffs, or dealers in same, shall, when requested, furnish 
the director of the Texas Experiment Station with a complete list of 
names or trade-marks of such feeding stuffs. 

Sec. 9. The director of the Texas Agricultural Experiment Station 
shall cause one analysis or more to be made annually of each concen- 
trated commercial feeding stuff sold or offered for sale under the pro- 
visions of this act. Said director is hereby authorized in person, or 
by deputy, to take a sample not exceeding two pounds in weight for 
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analysis from any lot or packages of concentrated commercial feeding 
stuffs which may be in the possession of any manufacturer, importer, 
agent, dealer or buyer in this State, but said sample shall be drawn or 
taken in the presence of said party or parties at interest or their repre- 
sentative, and shall be taken from a parcel, lot or number of parcels 
which shall not he less than 5 per cent of the whole lot inspected, and 
shall be thoroughly mixed and divided into two samples and placed in 
glass or metal vessels carefully sealed and label placed on each stating 
the name or brand of the feeding stuff or material sampled, and the 
name of the party from whose stock the sample is drawn and the date 
and place of taking such sample, and said label shall be signed by the 
director or his deputy and the party or parties at interest or their rep- 
resentatives present at the taking and sealing of said sample; provided, 
that where the party or parties at interest refuse to be present and take 
part in the sampling of the said feedstuffs, the director or his deputies 
may take said samples in the presence of two disinterested witnesses, 
one of said duplicate samples shall be retained by the director and the 
other shall be left with the party whose stock was sampled, and the 
sample or samples retained by the director shall be for comparison with 
the certified statements made in Sections 1 and 4 of this act. The re- 
sult of the analysis of the sample or samples so prescribed, together with 
such additional information as circumstances advise shall be published 
in reports or bulletins by the Texas Agireultural and Mechanical Col- 
lege from time to time. 

Sec. 10. The term. importer for all purposes of this act shall be 
taken to mean all such persons as shall bring into or offer for sale within 
the State concentrated commercial feeding ‘stuffs manufactured without 
this State. 

Sec. 11. Any person manufacturing, selling or offering for sale any 
adulterated feeding stuff within this State, shall, upon conviction there- 
for, be punished by fine of not less than twenty- five dollars and not 
more than two hundred dollars, or be imprisoned in the county jail for 
a term of not less than thirty days and not more than sixty ie or 
by both such fine and imprisonment. For the purpose of this act 
feeding stuff shall he deemed to be adulterated if it contains any saw- 
dust, dirt, damaged feed, or any foreign matter whatever, or if it is in 
any respect not what it is represented to be, or if any rice hulls or chaff, 
peanut shells, corn cobs, oat hulls, or other similar substances of little 
or no feeding value are admixed therewith; provided, ‘that no whole- 
some mixture of feeding stuff shall be deemed to be adulterated if the 
true percentage of constituents thereof is plainly and clearly stated on 
the Lack and aor known to the purchaser at the time of the sale. 
It shall be the duty of the director of the Experiment Station to ex- 
amine, or have pina for adulteration, all suspicious samples of feed- 
ing stuffs and such other samples as may be desirable. 

Src. lla. The director of the Experiment Station is hereby empow- 
ered to adopt standards or definitions for concentrated feeding stuffs 
and such regulations as may be necessary for the enforcement of the 
law. he said director shall have the power to refuse the registration 
of any feeding stuff under a name which would be misleading as to the 

materials of which it is made up, or which does not conform to the 
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standards and definitions aforesaid. Should any of said materials be 
registered and it is afterwards discovered that they are in violation of 
the above provisions, the said director shall have the power to cancel 
the registration ten days after notice. The director of the Texas Ex- 
periment Station is hereby empowered to adopt such regulations as may 
be necessary for the enforcement of all the provisions of this act. 

Suc. 12. The fact that the present feedstuff law imposes a greater 
tax than is necessary for the enforcement of the provisions thereof and 
is indefinite and uncertain in some of its provisions, creates an emer- 
gency and an imperative public necessity that the constitutional rule re- 
quiring bills to be read on three several ‘days be suspended, and that this 
act take effect from and after it passage, and it is so enacted. 

(Notr.—This law becomes effective July 11, 1907.) 


Redemption of Tags. —When tags are printed in error, or if for any 
reason not in correct form, they will be redeemed by the Feed Control 
Service at their full value less the original cost of the tags. In sending 
tags to us for redemption you should make shipment by prepaid express, 
writing the Feed Control Service at the time you make the shipment, 
stating the number and denomination of tags you are sending and en- 
close express receipt. 


Change in Name of Firm.—When the name of the firm is changed in 
any way whatever it requires a new registration. A form must be filled 
out and a new sample sent to the Feed Control Service by prepaid ex- 
press. Sample must be sent in a sealed glass jar. 


Name of Millrun Bran Changed.—The term “Millrun Bran” in con- 
nection with registering this product is no longer permitted. The term 
“Wheat Mixed Feed” is now used to designate this product. When 
filling out registration forms for this product please bear this in mind. 


Name of Milo and Kafir Products Changed.—Because of the fact that 
the correct designation of Milo and Kafir products heretofore referred 
to as “Milo Maize” and “Kaftir Corn” are “Milo” and “Kafir,” one “£” 
has been dropped from the word “Kafir.” and the words “corn” and 
“maize” have been omitted from the two names. Manufacturers are re- 
quested to conform to these changes in the names of their Kafir and 
Milo products. Registrations are not permitted to read “Kafir or 
Milo”; they may, however, read “Kafir and Milo” and in this instance 
the feed referred to MUST contain both products. 

The following information is required to be printed on the reverse 
side of tax tags, by the person, agent, dealer, manufacturer or importer. 
Under no circumstances will the Feed Control Service print this in- 
formation on the tags: 

(1) Number of net pounds of feeding stuff the package contains. 

(2)' Name of feeding stuff, exactly as shown in registration. 

-(3) Names of material of which such feed is composed, where the 
contents are of a mixed nature. 

(4) Percentage of ingredients where corn cobs, corn bran, rice hulls, 
or any other adulterant, is present. 
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(5) Name and address of manufacturer or importer and place of 
manufacture. 


(6) Guaranteed analysis, stating the thiamin percentages of crude 
protein, crude fat, nitrogen- “free extract, and the maximum percentage 
of crude fiber, in the feeding stuff, exactly as shown in registration. 

Attention is called to the fact that ali information on the tax tag 
must be printed. The use of rubber stamp for this purpose is not per- 
mitted. 

We suggest that the foregoing information be PRINTED on the 
reverse side of the tag in the following form: 


100 Pounds (Net) Pure Corn Chops 
Manufactured by 
JOHN DOE MILLING COMPANY 


Doeville, Texas. 


GUARANTEED ANALYSIS. 


eee Wee Ise tOa. Seok sc. cee mon es kee ies sas .. 9.00 per cent. 
IPR DIRSE MES EIRATYS 2g). Ate a we.2ho tas, dene tne Steet vere 3.50 per cent. 
Nitrogen—free Extract not less than................... 70 per cent. 
ee Taber noLeM ORI nan s 3. gs es heer ctetey « 3.00 per cent. 


Safe Guarantee for a Feed—The following table shows a safe guar- 
antee which may be used in registering feedstuffs with the Feed Con- 
trol Service. The guarantees suggested below are based on actual 
analyses made by our Chemist during the last three years and should 
be used | by manufacturers in registering a given feed. 


Safe Guarantee for a Miaed Feed.—In order to arrive at a safe guar- 
antee for a mixed feed it is necessary that the percentage of each in- 
gredient be known. For instance, a mixed feed is composed of fifty per 
cent Corn Chops and fifty per cent Wheat Bran. The percentage of 
Protein in Corn Chops is 9.00: thus fifty per cent of this feed would 
be 4.50, and the percentage of Protein in Wheat Bran is 14.50; thus 
fifty per cent of this feed would he 7.25, therefore the percentage of 
Protein in the mixed feed would be 4.50 plus 7.25 or 11.75. This 
method may be continued throughout to find the different percentages for 
each content. In case more than two feeds enter into the mixture the 
same procedure may he used in ascertaining a safe guarantee, only, of 
course, using the exact percentage of the different ingredients each time 
instead of fifty per cent as ahove. 
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SAFE GUARANTEES WHICH MAY BE USED IN REGISTERING. 


\ 
Crude Crude Nitrogen-free Crude 
protein not fat not extract not fiber not 
Name of Feedstuff. less than less than less than more than 
per cent. per cent. per cent. per cent. 
PAMbalfa ame ali ns pats sein nashucer deere 13.50 1.50 37.00 30.00 
HF ATROY CHOPS: ice vat) dltosst nya tate niteheeiens 11.00 1.50 64.00 6.00 
Beet anOlasseees cv okie \eucs & cuesins Wine 900 ie enna ee 59.002 © ike ees 
BGO EDU cre Mereie Genuine cream O25 Mies Obey Wear tae 6.00 2.50 
IBIOOAMGITEd |). Sex ssc mee er ceelie onstane ees one 84.00 AAG! UD in| ears area aR ies. eee 
Brewers, euains . riled. aa vetieteee ae 24.00. 6.00 40.00 18.00 
Gamescedichops: con. c te skeen ree 9.00 3.00 70.00 3.00 
CATEUER a cshoe aul tcut che Peena sa Ohe eect) eee 3.00 OF SO GY ence, coere haraste b 36.00 
(onmeb rank fo. ce tie cicero neers 9.00 5.00 63.00 10.50 
(Conny broom, seed an :.ata renner 10.00 3.00 63 .00 7.90 
Gommichopsssnsere sass erie 9.00 3.50 70.00 3.00 
GOrmveobe ites Micke eine Moser ees e 2.00 0.50 54.00 31.00 
Cormvand' cob amealenre nei eeieeene 8.00 3.00 63.00 7.50 
Com rears with Shuck. emp teiie Vf oh) 2. 15: 62.00 10.00 
Com, ear, without shucks... 1.406 8.00 3.00 63.00 7.50 
‘Cornifeed mealy vasa aos pelea ai 8.00 Syne) 68 .00 4.00 
Comnygermérneal geseoe aye terre 10.00 3.50 66.00 5.00 
‘Gotton seed. Linu. oer ova e 23.00 20.00 25.00 18.00 
Cottonseed cake... 44.00 8.00 24.00 8.00 
Cottonseed chops 23 .00 20.00 25.00 18.00 
Cotton seed, cold pressed 26.00 6.50 28.00 26.00 
Cotton seed, ground cold pressed... . 26.00 6.50 28.00 26.00 
Cottonseed. vill Si, meets eect 3.00 0.25 28 .00 54.00 
Cottonseed ameali 2 or senses seein ce 44.00 8.00 24.00 8.00 
Elaxiseed ein ittetdemie: ta trecetie te uts abutene 22.00 33.00 23.00 7.50 
Giigtemaneal® Stank. he oes 29.00 11.00 46.00 e550 
Gita; secondsit tgs te hae eis 11.00 7.00 64.00 5.00 
Hominy deeds. secede k Menken 9.00 6.00 60.00 6.50 
alt Chops: 42 ot cae ian rete eee 10.25 2.75 68.75 Pew 63 
Kati head chops-.caceietenretrent iets 9.25 2.50 65.50 1225 
satire ally en pencen otescrh. feito ten er tes 11.00 1.50 68.00 2.50 
Linseed meal, new process.......... 33.00 3.00 38.00 10.00 
Linseed meal, old process........... 32.00 7.50 35.00 9.00 
Migaltiserapl iw, mvsekel, piesa sik oeierecuete 71.00 13.00 QOS) 0 ren. oie 
IMIS erneen tn 28 gectsrcnet ache eet tenet snot 9.00 SIRUON NIRS Bea sae So ae 20.00 
IMiNet seed ci tases aeons a 11.00 4.00 57.00 10.00 
GMI ON oe Ranoat oan comoncokat on 10.00 2.50 70.50 3.00 
MilomheaauchOps-sacce naeann cae eee 9.50 2.25 65.00 7.50 
IMolassesi;blackstrap. sus usm saan BAO Wek ols oes 65-00. 7 Sita coe eee 
Dats Wee ek ee UN ee 1.00 5.00 59.00 10.00 
Oatiioed zn cstaayy ccs ceiel mien ia tal 15.00 7.00 59.00 7.00 
Oats onoun diy pena tare ten 11.00 3.50 57.00 12.00 
Olah nul sy eae ean enc toee aera cere 3.00 1.00 51.00 30.00 
Oatishoris 7 Aone sec ane tae 14.00 DSO = — Filkvaks oo owen acme 4.00 
Peanut cake, cold pressed.......... 30.00 10,00 23.00 23.00 
EMIGEUOM AM Ent rsacians fener thoaatennr gets PE 50 11.50 44.00 11 50 
Rice, ground rough. . . 7.00 vo 63.00 10.00 
PRICES DNS tc. k tanner sere oe ie 3.00 0.50 37.00 36.00 
Rice: milli screenings... . 1. ene. oe oes 9.00 O00) FA Raters acces 20.00 
RtceWOlishy\esdiae on cai aiaesraeanieals 11.50 9.00 60.00 3.20 
Re Choe: Scat mien taearhs Sian ee men 10.00 1.50 72.00 2.00 
Soret Seed iia cca tor peli e ean 9.00 a OO 69.00 3.00 
Suntowerseed! tc wcrc tel oieiie on 16.00 21.00 21.00 30.00 
Wihea't brani. hide, a atsesurncituemee an 16.00 3.50 54.00 9.00 
WEG AEC CHO DS cain conten on etisinie eiene ine ate 14.00 2.00 65.00 4.00 
Wheat flour, high grade............ 14.00 2.00 70.00 0.50 
Wiheat tour; low grade... nica canis 13.00 2.00 68 .00 2.50 
Wheat maxed uleed Wasa tics ued aa 16.50 4.00 55.00 8.50 
Wheat shorts. 5, tenure, bc hee mabe. 17.00 3.50 60.00 4.50 
Wheat isereenings: ......0eieees eee 14.00 2.00 54.00 5.50 
i] 
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INSECT ENEMIES OF SUDAN GRASS. 
BY 


Witmon Newet., M. S8., EnTomonocist IN CHARGE; STaTE ENTO- 
MOLOGIST. 


As a result of the wide publicity given to Sudan grass by the Texas 
Experiment Station this plant has become one of the important crops 
on Texas farms. Like all other crops, Sudan grass is subject to attack 
by injurious insects and many inquiries are received at the Station for 
information concerning them. The present paper is, with minor modi- 
fications, one read by the writer before the meeting of the American 
Association of Economic Entomologists, held at Philadelphia, Pa., in 
December, 1914. 

The insects thus far encountered as serious enemies of Sudan grass 
are not new pests, either to farmers or entomologists, but are, on the 
contrary, insects which have been with us for many years and which 
have found Sudan grass to their liking. These insects may be divided 
into two classes, those which destroy the seed, either in process of its 
development or after its harvest, and those which attack only the grow- 
ing crop, reducing the amount of forage which it may produce. The 
former class is of interest to those farmers who grow Sudan grass pri- 
marily for seed and the latter class to both those who grow it for seed 
and for hay or ensilage. The former class will be considered first. 


THE SORGHUM MIDGE.* 


The sorghum midge is perhaps of most importance, of all the insects 
affecting Sudan grass, on account of its destruction of the seed before 
maturity. It does not in any way interfere with the growth of the 
plants or the amount of hay or forage which they produce. The midge 
has been familiar to growers of sorghum, milo maize and related crops 
for many years, there being many localities in the South where it en- 
tirely prevents the maturing of seed of these crops. It is essentially 
an insect of regions of rather heavy annual rainfall, or high humidity. 


DISTRIBUTION AND DAMAGE. 


In sections of the State having a heavy annual rainfall it is doubt- 
ful if seed crops of Sudan grass will ever be produced with any cer- 
tainty. Especially is this true in humid sections where Johnson grass 
is prevalent, as this grass affords a constant breeding place for the pest. 
The only portion of the State entirely exempt from the midge is the 
western part, where the rainfall is usually less than 25 inches per year. 

During the past two seasons Sudan grass has been grown both at the 
main Station at College Station and at each of the eleven sub-stations, 
and this has given us a good general knowledge of the distribution and 
abundance of the insect. The following table shows the location of 


*Contarinia (Diplosis) sorghicola, Coq. 


6 Trxas AGRICULTURAL EXPERIMENT STATION. 


these stations, the annual rainfall and the estimated damage to the 
Sudan grass seed crop during the past two years: 


Estimated Damage to 
Average Seed Crop, Sudan Grass. 
Annual alate —Per Cent. 
Station. 
Length of 
Record-years Inches 1913. 1914. 
Am ClevoM, siete ees reeaea te, Re eee ; 18 AQ .54* 
Nacogdoches... ae 7 45.447 
EEOUDi as scoecsees 9 43.79 
Beaumont........... 20 42.65TT 
College Station... 24 37.8777 
Chillicothe........... 8 33.64 
Temple....... 28 33 .36TT 
Denton 1 33.14 
Beeville 18 30.0577 
Lubbock 3 21 74 
SD ae 3 18.40 
IPGCOSS ere te : patseceis rr aes entra 4 7.93 


This table shows that localities having an average annual rainfall of 
35 inches or more have experienced almost total destruction of the seed 
crop for the past two years, whereas localities with an average rainfall 
of about 25 inches or less have been exempt from damage. Between 
these two extremes, i. e., in Jocalities where the average rainfall is be- 
tween 25 and 35 inches, the amount of damage has been highly variable. 

Sufficient data is not yet at hand to permit of any positive correla- 
tion between local climatic conditions and the extent of midge injury. 
However, it appears in general that, the greater the precipitation dur- 
ing the spring and early summer months, the greater is the damage by 
the midge. This is indicated by the data given below: 


1913. 1914. 

Station. Rainfall, May, Damage Rainfall, May, Damage 

June and July, | by midge. | June and July, | by midge. 

Inches. Per Cent. Inches. Per Cent. 
Beaumont. secutaccccecie nha. 9.66 20 32.64 100 
College:Stationtr,..:. eects tae 4.03 40 9.45 95 
Meni plore ct nce the tee eee aves 502° Gill corey ee 16.02 50 
TD VENbO Nee eee caaiean Ree oe 8.44 15 4.77 50 
Beevilles sc tucevyrrtecccecer en ea Le Gri hs ae ee 12.62 50 

DESCRIPTION, 


The adult midge (see Figure 1) is a very small, delicate fly, two- 
winged, with orange-colored thorax and abdomen, a yellow head and 
brown ‘legs and antenne. The female is only ‘about 2 millimeters 
(about one-twelfth of an inch) in length, with a wing expanse of not 
over one-eighth of an inch. The male midge is somewhat smaller. So 
small and delicate are these insects that the average farmer does not 
notice them at all. The adults are also short-lived and are to be found 
only when the females are laying their eggs in the blossoming heads or 


*U. 8. Weather Bureau record at Alvin, 20 miles from Angleton. 

**A small seed crop produced very late in the season. 

+U. 8. Weather Bureau record at Lufkin, 15 miles from Nacogdoches. 
7tU. S. Weather Bureau record. 
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when they are reaching maturity and emerging from the seed pods 
three to four weeks after blossoming time. The midge in appearance 
is not unlike the Hessian fly of wheat and belongs to the same family. 

Most of our knowledge regarding the life history and development of 
the midge is due to the investigations of Mr. Wm. Harper Dean, for- 
merly assistant entomologist of this Station, whose. results were pub- 
lished in Builetin No. 85 of the Bureau of Entomology, United States: 
Department of Agriculture. 

The eggs, laid by the female midges within the glumes at blossoming 
time, are very tiny, being only 0.15 mm. (about 1-166th of an inch) in 
length, and are sharply tapered at one end. The favorite place for de- 


Fig. 1.—The sorghum midge: a, adult female; b, 

antennal joint of same; c, eggs; d, fully developed larva 

as found in cocoon; e, larva in early stage; f, pupa. 

All much enlarged. (After Dean, Bul. 85, Bureau of 

Entomology.) 
positing the egg is within the glumes, or sheath-like envelopes covering 
the ovary, and as near to the latter as possible. The sorghum or Sudan 
grass head, opening gradually, offers a succession of blossoms in the 
right stage for oviposition: hence eggs are laid on each head for several 
days in succession. As all plants do not blossom at the same time, a 
succession of individual blossoms is also available for egg deposition. 
This still further lengthens the period in which egg-laying may take 
place and results in the midge being found in all stages of delevopment 
from almost the very beginning of the season. 

The larva which hatches from the egg above-described is a very small 
pink or yellow “maggot,” devoid of legs or other prominent structures. 
If hatched from an egg placed against the ovary of the blossom, it is 
already in position to commence feeding. Nourishment is taken by. 
absorption of the juices from the ovary through the body-wall of the 
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larva. As the larva grows older it becomes red in color and when full- 
grown rarely exceeds one-half millimeter (1-50th of an inch) in length. 
The larval development requires about 11 days. As the ovary becomes 
discolored at the point of attack it is not difficult to find the larvae in 
infested seed heads. ; 

When the larva completes its growth it transforms to a pupa with- 
out changing its position next to the young seed, the latter now 
“blasted.” The pupa is red and darkens perceptibly as the time ap- 
proaches for transformation to the adult midge. The pupal stage lasts 
from 3 to 5 days, at the end of which time the pupa works its way to 
the apex of the seed. Here, half protruding into the open air, the pupal 
skin splits open and from it emerges the adult midge. 

Mating of the adult males and females occurs practically as soon as 
they are “dry enough to fly and deposition of eggs by the females com- 
mences almost immediately afterwards. 

Owing to the constant succession of opening heads of Johnson grass, 
sorghum, milo maize, and related plants throughout the season, the 
midge can be found in all stages of development from spring until late 
fall. Consequently there are no marked broods or generations. How- 
ever, it is interesting to notice what possibilities for enormous increase 
this insect possesses. Mr. Dean found that the complete life cycle 
varied from 14 to 23 days, that throughout the season the proportion of 
females to males was as three to one and dissections of egg-laying females 
frequently showed upwards of 100 eggs in each. On the assumption 
that Johnson grass is heading by May 15th and is available for egg 
deposition, that the average number of eggs laid by each female is but 
40, and that seed heads of Johnson grass, Sudan grass, ete., are avail- 
able for egg-laying until October Ist, there is ample time for the de- 
velopment of six complete generations. Computations from this data, 
making allowance for the production of three females to each male, 
show inet the progeny resulting from one pair of midges, between May 
15th and October 1st, would be 972,000,000. Of course such tremen- 
dous increase does not occur, simply because all seed heads are blasted 
long before these numbers are reached. The rate of increase does, how- 
ever, prevail as long as the supply of uninfested seed heads holds out 
and it shows very plainly why it is utterly useless to attempt to grow 
sorghum or Sudan grass seed in localities where climatic conditions are 
favorable for the midge’s development. It shows, at the same time, 
why even the best methods for controlling the pest are unavailing when 
seasonal conditions are favorable for the insect. 


HIBERNATION. 


Ali through the season a certain proportion of the larvae develop 
cocoons about themselves. When cold weather approaches in autumn all 
larva that are not covered with these cocoons perish. The ‘“cocooned” 
ones (see Figure 2), however, are well protected by this covering as well 
as hy the seed heads in which they occur and in this stage they success- 
fully withstand freezing weather, to develop through the pupal stage to 
adults the following spring. Hiberation, therefore, takes place in the 
old seed heads of Johnson grass. sorghum and similar plants in the field 
and, to a lesser extent, in the threshed seed carried over by the planter. 
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Theoretically, the destruction of all such seed heads by burning, and 
the winter fumigation of all seed, should bring the pest under control. 
To accomplish this end with perfection is manifestly impossible, owing 
to the difficulty of finding and destroying all seed heads of the sorghum 
family, both wild and cultivated. 


Fig. 2.—The ‘“cocooned 
larvae,” the hibernating form 
of the sorghum midge. Much 
enlarged. (After Dean, Bul. 
85, Bur. of Entom.) 


PREVENTIVE MEASURES. 


As was shown in the table on page 6, sections which have an aver- 
age annual rainfall of 35 inches or over experience, as a rule, complete 
destruction of the seed crop, both of sorghums and Sudan grass. In 
such sections the production of Sudan grass seed should not be at- 
tempted, for all the preventive measures which the farmer can take 
cannot offset the great advantage which the midge has for rapid re- 
production. 

Figure 3, taken from Bulletin No. 172, shows the State divided into 
three sections with reference to annual rainfall. The amount of rain- 
ng is quite closely correlated with the amount of damage by the midge, 

s shown by the table just referred to. Farmers located in the area rep- 
Eaten by the unshaded portion of the map should not attempt to 
grow Sudan grass seed, hut should confine their use of this crop to the 
production of hay and ‘ensilage. 

In the lightly shaded section, of intermediate rainfall, the farmer has 
a fair chance to produce crops of seed by the rigid practice of the pre- 
ventive measures given below. LHven in this section seasons of excep- 
tional rainfall may offset all measures taken against the midge and at 
best the production of seed in this area is more or less uncertain. 

In the heayily shaded section, that of little rainfall, the combination 
of climatic conditions unfavorable to the midge and the measures out- 
lined below will usually insure a good crop of seed. ‘Though the midge 
seems to be very scarce or lacking in the drier parts of this area, it must 
be remembered that seasons of rather heavy rainfall, favorable to the 
midge, will occur now and then and that the increased cultivation of 
Sudan grass will in itself afford a condition likely to result in the in- 
crease and prevalance of this insect. The preventive and contro] meas- 
ures, even in this section, should therefore ug be neglected. 


CONTROL. 


Control measures consist of clean harvesting, winter destruction of 
seed heads, the destruction of Johnson grass and the fumigation of seed. 
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As the cocooned hibernating larvae remain in all seed heads which 
are not harvested and threshed, the importance of thoroughly gathering 
all heads at harvest time is self-evident. After the harvest the fields 
should be closely raked and the heads obtained should be threshed or 


Thereafter the fields should be burned over, if possible, and 


burned. 
This applies to all fields which 


then plowed deeply early in the winter. 


SUDAN GRASS SEED PRODUCING REGION. 
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Fig. 3.—Map showing regions in Texas where dependable seed crops can and cannot be 
grown on account of prevalence of the sorghum midge. ‘ 


have been in sorghum, Sudan grass, milo maize and all other crops of 
this family. 

The destruction of Johnson grass is perhaps the most vital step in 
control of the midge. AJ] Johnson grass areas should be burned over 
during the fall or winter in such manner as to destroy all the seeds and 
such areas should be plowed deeply in the spring to prevent an early 
crop of Johnson grass heads in which the midges will breed before the 
earliest Sudan grass heads out. The complete destruction of Johnson 
grass, or at least the prevention of its heading, is even more to be de- 


sired. Were Johnson grass absent, it is probable that clean cultural 
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methods and fumigation of seed would control the midge, even in lo- 
calities now heavily infested. 

All seed carried through the winter should be fumigated with bisul- 
phide of carbon to destroy any hibernating larvae in it. The method of 
fumigation is comparatively simple and easy and not only destroys the 
sorghum midge larvae, but also ali other insects which infest the seed. 
A full description of the fumigating methods is given below under the 
discussion of the Angoumois grain-moth. 


THE ANGOUMOIS GRAIN-MOTH.* 


This insect does not prevent the Sudan grass from “making” seed, 
but the adult moths deposit their eggs in the seed heads before the lat- 
ter are harvested. The harvested seed then becomes infested with the 
larvae and the insect continues to breed in the stored seed. The moths 
will also lay their eggs upon any Sudan seed or other grain to which 
they obtain access. 

During September and October, 1914, the moths were noted in great 
abundance among the heads of uncut Sudan grass at Robstown, Texas, 
as well as in the shocks of harvested Sudan awaiting threshing. Dur- 
ing the warmer days of November, also, they were abundant around the 
bins in which the seed had been stored. During February and March, 
1915, adult moths developed in Sudan grass seed harvested at College 
Siation late the preceding autumn. 


DESCRIPTION AND LIFE HISTORY. 


The adult moth (Figure 4, e and f) closely resembles an ordinary 


Fig. 4.—The Angoumois grain-moth: a, eggs; b, larva at work 
in kernel of corn; c, larva, side view; d, pupa; e, moth; f, same, 
side view. (After Chittenden, Farmers’ Bulletin No. 45.) 
clothes-moth, being yellowish or buff in color and with a wing expanse 
of not over one-half inch. The wings, when expanded, are slightly mot- 
tled with black, as shown in the illustration. 


*Sitotroga cerealella, Olin. 
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The eggs are laid upon the sides of the seeds and each female may 
deposit from 60 to 90, these being generally distributed over several 
seeds or kernels of grain. In warm weather these eggs hatch in from 
5 to 7 days. 

he Jarvae burrow into the seeds and hollow out the interior, often 
leaving a mere shell. These larvae become full-grown in about three 
weeks, spin cocoons within the hollowed-out seeds, transform to pupae 
and in a few days more emerge as adult moths. Owing to the rapidity 
with which each generation develops, several generations may occur dur- 
ing the year and the damage to stored seed may be very heavy, amount- 
ing sometimes to the destruction. of from 50 to 80 per cent. of it. A 
peculiarity of the infestation by this insect is the resultant “heating” 
of heavily infested seed. 

The winter is passed both out-of-doors, as larvae in seed left in the 
fields, and in stored grain or seed. In the latter, especially if the build- 
ing is warm or the winter weather rather moderate, breeding continues 
throughout the winter. 


CONTROL. 


Thorough cleaning up and deep plowing of the fields, as recommended 
for the sorghum midge, will dispose of the insects hibernating in the 
fields. ‘The greatest supply of the moths comes, however, from seed 
kept over winter and it is to this seed that by far the greatest damage 
is’ done. As soon ag seed is found infested—and the occurrence of 
moths in and around the seed is a sufficient indication that it is infested 
or about to become so—it should be fumigated and the fumigation re- 
peated as many times as it may become reinfested. 

Fortunately, Sudan grass seed shows a high resistance to injury by 
carbon hisulphide. Tis fumigation is therefore fraught with little or 
no danger of injury to the germinating power of the seed. In experi- 
ments which we have made to determine whether its germinating power 
might be affected by heavy fumigation it was found that as much as 
15 pounds to the 1000 eubie feet of bisulphide, confined for 12 hours, 
did not affect germination. In some instances the fumigation even ap- 
peared to stimulate germination of the seed. The germination tests 
were made in seed testers, both immediately after the fumigation and 
again nine weeks later. The results of a few of these fumigations are 
given in the table below: 


GERMINATION OF SUDAN GRASS SEED FUMIGATED WITH CARBON BISULPHIDE 
AT DIFFERENT STRENGTHS. 


i be Amount of Car- Per Cent of Per Cent of 

Date of Fumigation. bon Bisulphide Germination, Germination, 

per ee cubic Sept. 5-10. Nov. 16-20. 

eet, 

Sept. 1-5....... Baath a ee 1 lb. 91 90 
mept. 1-6), jes Suit n erence 3 Ibsy 88 90 
Sept. 1-5..... Rae : 5 lbs. 97 . 91 
Sept. 1-65........ ; abaaetete oa 8 lbs. 83 94 
Depts W-Dinae se PIO AIAN nt 10 lbs. 91 91 
DED br = Dencievnanrent eeharetetres weed we 15 lbs. 86 78 
(Not fumigated)........ site Check No. 1 86 83 
(Not fumigated)....... Check No. 2 86 83 
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METHODS OF FUMIGATING. 


Carbon bisulphide is the only suitable substance to use in fumigating 
seeds of this kind. 

Where only a few bushels, or less, are to be treated, the writer prefers 
to use a simple and inexpensive outfit consisting of a tight whisky or 


Fig. 5.—An inexpensive outfit for fumigating Sudan grass and other seeds with carbon 
bisulphide. (Original.) 


alcohol barrel, a 12x12-inch iron baking pan, a few large sheets of 
ewspaper, a piece of heavy canvas or a tarpaulin and an extra barrel 
oop somewhat larger than the open end of the barrel. Such an outfit 
is shown in Figure 5. 

The seed to be fum*gated are placed in the barrel and on top of them 


n 
h 
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is placed the shallow iron pan. It matters not whether the barrel con- 
tains a few quarts of seed, cr whether it be filled to within 6 inches of 
the top. Sufficient space should always be left so that the top edges of 
the pan, when placed on top of the seed, are at least 3 inches below the 
top edge of the barrel. The canvas or tarpaulin is next smoothly folded 
into a square somewhat larger than the top of the barrel and the three 
or four thicknesses of the newspaper laid out flat, ready for covering 
the barrel. The amount of bisulphide, accurately measured, is now un- 
corked, poured quickly into.the iron pan, the paper laid smoothly over 
the open end of the barrel, on top of it the folded canvas and the lat- 
ter then forced down snugly and smoothly by putting on the extra iron 
hoop. The barrel should be left unopened for twenty-four hours, when 
the seed may be immediately removed and sacked in tight sacks to pre- 
vent reinfestation. The ordinary whisky barrel, of 52 gallons capacity, 
contains approximately seven cubic feet of space and the proper charge 
for this is one fluid ounce (30 cubic centimeters) of carbon bisulphide.* 
One should not guess at the amount. A glass measuring vessel, gradu- 
ated to either cubic centimeters or fluid ounces, should be purchased 
from a druggist or dealer in photographic supplies and each charge 
should be carefully measured. The importance of this cannot be over- 
estimated, for too small a charge of the liquid will fail to kill the in- 
sects, while too heavy a charge might injure the germinating power of 
the seed. 

Immediately after fumigation, the seed should be sacked up, prefer- 
ably in sacks of heavy cloth, such as canvas, free from holes, so that 
moths cannot get to the seed to start another infestation. Jt is ad- 
visable, nevertheless, for the owner to open and examine the seed every 
few weeks and if infestation is found the fumigation should be repeated. 

There is no danger in handling carbon bisulphide except that all fire, 
such as lamps, lanterns, lighted pipes and cigars, etc., must be kept a 
safe distance from where it is kept or used. The vapor from it is 
highly explosive when coming in contact with fire. It will not explode 
from a sudden jar or rough handling. In general, one should use the 
same precaution as with gasoline, but should remember that the bisul- 
phide changes to a gas more rapidly and the gas sinks to the ground 
instead of rising. It is well to have the fumigating barrel out-of-doors, 
at least 50 feet from the nearest building, keeping it there at all times 
and doing a!!l fumigating in it there. Bad weather does not interfere 
with this plan. for the canvas cover wil! shed all rainwater—if it does 
not, it isn’t a tight enough cover to fumigate with. 

Seed stored in bins, either loose or in thin sacks, can be fumigated 
by practically the same method, except that the building or bin con- 
taining them must be made practically air-tight beforehand. Where 
the seed are in a tight bin the latter may be covered with tarpaulins or 
blankets to confine the gas, the covering being supported above the iron 
pans sufficiently to allow the free evaporation of the liquid. This is 
easily accomplished by means of a stick stuck down into the seed by 
each pan, the top of the stick remaining about six inches out of the seed. 


figs bane to approximately nine pounds of bisulphide per 1000 cubic feet 
of space. 
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The cubic contents of the bin should be carefully ascertained. Mul- 
tiply its width, in feet, by its length and this product by its height and 
the resulting figure will be the number of cubic feet in it. As in the 
case of the barrel fumigation, nine pounds of the bisulphide should be 
used to each 1000 cubie feet of space. This rule applies regardless of 
whether the bin is full or only part full. If there are cracks in the bin 
or building that allow any escape of gas, a little more of the liquid 
should be used to make up for that lost through leakage. 

Fumigation of buiddings, or in buildings, is fraught with much more 
danger than fumigating in barrels or tanks outside, mainly on account 
of the difficulty in keeping all smokers out of the building and away 
from it and also on account of the larger quantity of bisulphide causing 
the gas to spread to a greater distance. Where it is possible to fumi- 
gate out-of-doors, using barrels, we strongly urge that it be done in this 
way, even if several barrels have to be used or several days taken to 
complete the fumigation of all seed. 

Carbon bisulphide should be obtainable from any druggist at a price 
varying from 18 to 20 cents per pound. The manufacturer’s price on 
bisulphide in quantity, at the factory, is usually 10 cents per pound, 
with a charge for shipping tank of about 2 cents per pound. Where 
much bisulphide is to be used in a neighborhood, money will be saved 
by the farmers clubbing together and ordering the bisulphide direct 
from the maker. The writer of this will be glad, on request, to place 
anyone in touch with the manufacturers. 


THE CONCHUELA.* 


Strangely enough, the area in which the sorghum midge is scarce or 
absent, on account of insufficient moisture, is the one in which the con- 
chuela reaches its greatest abundance. This insect is a “stink-bug” 
(see Figure 6) about 15 mm. (three-fifths of an inch) in length, of 
usually a dark brown color, though sometimes of green, purple or gray 
tint. It may be recognized by the brilliant yellow or crimson lateral 
margins of the thorax, similar brightly colored front margins of the 
wings and a spot of the same color at the tip of the scutellum, the lat- 
ter being about in the center of the insect’s “back.” 

This insect both in the young and adult stages feeds by inserting its 
beak into the tissues of the plant, either stem or seed head, and suck- 
ing out the sap. The result is a rapid wilting or “burning” of the in- 
fested plants and their heads. This plant-bug is a very general feeder, 
attacking cotton, small grains, alfalfa, foliage of trees, garden vege- 
tables, ete., but is particularly severe in its attacks on all members of 
the sorghum family, Sudan grass included. Its abundance in certain 
sem- arid sections is, in some seasons, almost beyond belief. In Loving 
county, for example, there were neighborhoods the past season where the 
insect even prevented, to a large extent, the seed production of Johnson 
grass. 


*Pentatoma ligata Say, 
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Thus far large areas of Sudan grass have not been grown in the lo- 
calities where the conchuela is at present abundant, but, owing to its 
fondness for all other members of the sorghum family, there seems lit- 
tle doubt that it will prove to be a serious obstacle to the extended cul- 
tivation of Sudan grass in parts of the semi-arid region. 

One of our correspondents, Mr. A. 8. Whitten, of Porterville, Texas, 
hag observed these insects hibernating in piles of wood, weeds and trash 
generally. The method of hibernation would suggest, as remedial meas- 
ures, the early deep plowing of infested fields and a thorough winter 
cleaning up and burning of all rubbish affording hibernating quarters 
for the insect. Morrill* also recommends the destruction of all mes- 
quite trees in the vicinity of infested fields, as the mesquite is one of 
the favorite native host plants of the insect. 


_ Fig. 6.—The conchuela: a, adult bug; 6, mass of eggs on leaves; ¢, egg 
just before emergence of nymph; d, egg at an earlier stage of development; 
e, egg from side showing exit hole at the top; f, egg closed. All erlarged. 
(After Morrill, Bul. 86, Bureau of Entomology.) — 


GRASSHOPPERS. 


Grasshoppers of all kinds and ages find the rapidly growing shoots of 
Sudan grass particularly attractive and sometimes ‘injure the crops 
severely unless checked in time. Preventive and control measures 
against grasshoppers consist of winter destruction of their egg masses 
by plowing and cultivation, poisoning the vegetation in spots where the 
eggs are hatching in large numbers, and the use of attractive poisoned 
baits in the fields themselves. 

Grasshopper outbreaks are more easily prevented than cured. All 
ditch banks, turn-rows and fence rows, as well as all fields, should be 


*Bulletin 86, Bureau of Entomology. 
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plowed during the fall and early winter. This destroys the grasshopper 
eggs which are laid in the ground by the female grasshoppers during 
late summer. 


SPRAYING THE WEED PATCHES. 


The grasshopper eggs hatch quite early in spring, the time depending 
largeiy upon the temperature. In the latitude of College Station, with 
a warm spring, young hoppers may be found as early as April Ist and 
hatch in increasingly large numbers until well into May. 

While still very small the young hoppers feed on the weeds and 
grasses near where they hatch out. Many of them can be killed by 
spraying these places with the following mixture: 


REPRINT MELE CTA LEE. a Sader paths dem ER hws, ALES 1 lb: 
Motorhea oo. ocittar Saas psa ieee tes ides Soy 1 gal. 
WY Et eee Min here cree es saph kde acts abs 50 gals. 


One-half pound of Paris green may be substituted for the pound of 
sodium arsenite if desired. This spray must not be used on the Sudan 
grass, cotton, or other crop; only on the grass and weed patches, and 
care must be taken to keep all stock from grazing on these patches until 
after several hard rains have fallen on them. 


USING POISON IN THE FIELDS. 


When the measures recommended above, i. e., winter plowing of breed- 
ing grounds and use of poison where the grasshoppers are hatching, have 
_been neglected or have proven insufficient, it becomes necessary to use a 
poisoned bait for destruction of the insects among the growing crops. 
While many poisonous mixtures have been tried and recommended, by 
far the most satisfactory is one perfected during 1913 by Prof. Geo. A. 
Dean, State Entomologist of Kansas, and now generally known as the 
“Kansas grasshopper poison.” We had many occasions to recommend 
the use of this mixture during the spring of 1914, and in all cases satis- 
factory results were reported. This mixture is made as follows: 


ARN eae I HIS ioe SOS) 6 5 9 Hyd aa 20 Ibs. 
PSS Steen Or! WUE, ATSENIG iis 23 fn bs eee SS Leeihe 
BON oleae Ae se PT SG Al eatin nel he MOY, TEN 2 qts. 
UR OT Bima te ee earner een cg Ra eae ae Ree at ae 3 

We Pie chara reba et tears din die He eth dy 34 gals. 


In preparing this bran mash, mix the bran and Paris green, or white 
arsenic, thoroughly in a wash tub while dry, or by shoveling over sev- 
eral times on a smooth floor. Squeeze the juice of the lemons in the 
water, and chop the remaining pulp and the peel to fine bits and add 
them to the water. Dissolve the syrup in the water and wet the bran 
and poison with the mixture, stirring at the same time so as to dampen 
the mash thoroughly. 

The addition of the lemons makes the mixture very attractive to the 
hoppers and they usually prefer it to al] other kinds of food. 

The damp mash or bait should be sown broadcast in the infested areas 
early in the morning, or about the time the grasshoppers are beginning 
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to move about from their night’s rest. It should be scattered in such a 
manner as to cover from four to five acres with the amount of bait 
made by using the quantities of ingredients given in the above formula. 
Since very little of the bran mash is eaten after it becomes dry, scatter- 
ing it broadcast in the morning, and very thinly, places it where the 
largest number will find it in the shortest time. Sowing it in this man- 
ner,also makes it impossible for birds, barnyard fowls, or live stock to 
secure a sufficient amount of the poison to kill them. On alfalfa fields, 
in order to secure the best results, the bait should be applied after a 
crop has been removed and before the new crop has started. Inasmuch 
as the poisoned bait does not act quickly, it will be from two to four 
days before the grasshoppers are found dead, and these will be more 
numerous in the shaded places. It does not require much of the poison 
to kill them. Even a small portion from one of the poisoned flakes is 
sufficient to cause death. Where the grasshoppers are still confined to | 
the edges of the fields, scatter the poison thickest along the edge and in 
the weeds and grass adjoining. 


OTHER INSECTS. 


As Sudan grass is still a comparatively new crop, we do not know 
what other insects may find the plant to their liking. The writer will 
appreciate the co-operation of farmers and others in advising him as to 
the occurrence of other insect pests upon Sudan grass, should any be 
observed. 
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THE TEXAS FOUL BROOD LAW. 


BY 


B. YOUNGBLOOD, M. S., DIRECTOR. 


The present foul brood Jaw of Texas was enacted by the Thirty-third 
Legislature, approved March 27, 1914, and became a law ninety days 
later. It embodies many advantages over the previous law. 

The Entomologist in Charge, Division of Entomology, Texas Agri- 
cultural Experiment Station, is named in the law as the State Ento- 
mologist who is charged with the enforcement of the law. 

The law was secured by virtue of the activities of the beekeepers of 
the State and the appropriation for use in its enforcement was secured 
largely through their efforts. 

The beekeeping industry of this State has suffered heavy losses be- 
cause of the existence of foul brood. Some headway was being mae 
against it, however, until two years ago, when the Legislature failed 
to make provision for support of this work. During the year and more 
that followed before an appropriation was secured, foul brood spread 
back into many sections from which it had hitherto been eradicated. 
Headway is again being made under the best financial support for the 
_work in the history of the State. 

Upon the resignation of Mr. Wilmon Newell, Mr. F. B. Paddock 
was named as his successor and to him falls the enforcement of the law. 
Mr. Paddock is well fitted for the work for several reasons. He is a 
graduate in entomology from the Colorado State Agricultural College 
and has done three summers’ advanced work at the Ohio State Uni- 
versity under Professor Herbert Oshorn, one of the most distinguished 
entomologists in the country. Most of this work at Ohio has been 
founded upon Texas insect problems. During his four years under 
Mr. Newell, Mr. Paddock secured much practical experience with bees 
and familiarity with the foul brood eradication work. 

It is fortunate indeed that Mr. Paddock has always pursued the plan 
of mixing practical experience with theoretical training. After spend- 
ing his first three vears in college, he spent three years in practical 
work with the Great Western Sugar Company, in Colorado. He then 
returned to college for another year and secured his degree. This much 
concerning Mr. Paddock is given in order that the beekeepers of the 
State may know something of the man selected to serve them in con- 
nection with their foul brood and other problems. 

The inspection work is conducted by local county foul brood inspectors 
appointed by the State Entomologist, subject to the approval of the 
Director and the Board of Directors of the Texas Agricultural Experi- 
ment Station. These inspectors are suggested to the State Entomolo- 
gist by the county beekeepers’ associations. No inspector is appointed 
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unless the local association is properly organized and co-operates with 
the State Entomologist in suggesting the local inspector. 

As provided in Section 9 of the law the State Entomologist will 
shortly issue regulations relative to the shipment of honey bees into 
counties where the foul brood eradication work is now being actively 
conducted. Any questions relative to the existence or treatment of 
foul brood, the shipment of bees, honey and appliances, should be 
addressed to the State Entomologist, College Station, Texas. 

The foul brood law is for the protection of Texas beekeepers and the 
bee industry. With the co-operation of the beekeepers much can be 
accomplished. Suggestions will be appreciated. 

The full text of the foul brood law follows: 


THE FOUL BROOD LAW OF TEXAS. 
General Laws of Texas, Thirty-third Legislature. 
CH. Be Nos 1) CHAPTER 51. 


An Act to amend Chapter CXXVI of the Acts of the Regular Session 
of the Twenty-eighth Legislature, entitled “An Act to provide for 
the protection of honey bees against foul brood and other contagious 
diseases, and providing that all beekeepers report to the State Ento- 
mologist when infectious diseases exist; providing for collecting the 
expense of eradicating the disease, and fixing the charges upon the 
owner or agent of the bees; providing for the extermination of all 
contagious diseases; and providing penalties for the violation of any 
of the provisions of this Act,” and declaring an emergency. 


Be it enacted by the Legislature of the State of Texas: 


Section 1. That Chapter CN XVI of the Acts of the Regular Session 
of the Twenty-eighth Legislature be, and the same is, hereby amended 
so as to hereafter read as follows: 

Section 2. ‘That for the purpose of carrying out the provisions of 
this Act, the Entomologist of the Agricultural Experiment Station of 
the Agricultural and Mechanical College of Texas shall be the State 
Entomologist of this State, and as such it shall be his duty to enforce 
the provisions of this Act and to issue such rules, regulations, ete., as 
are hereinafter required. As State Entomologist he shall receive no 
fees or remunerations other than his regular salary as Entomologist of 
the Experiment Station and State Entomologist; provided, that he may 
be reimbursed for necessary expenses incurred in discharge of his duties 
as State Entomologist. He shall employ such assistants and inspectors 
as may be necessary, subject to the approval and confirmation of the 
Director and Governing Board of the Texas Agricultural Experiment 
Station. He shall make an annual report to the Director and Govern- 
ing Board of the Experiment Station, such report giving a detailed 
account of all funds received and disbursed, and for what purpose, as 
well as a full report upon all prosecutions, ete., made under the pro- 
visions of this Act. 
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Section 8. The said State Entomologist shall have full and plenary 
power to deal with all contagious or infectious diseases of honey bees 
which, in his opinion, may be prevented, controlled or eradicated; and 
shall have full power and authority to make, promulgate and enforce 
such rules, ordinances, orders and regulations, and to do and perform 
such acts as, in his judgment, may be necessary to control, eradicate 
or prevent the introduction, spread or dissemination of any and all con- 
tagious diseases of honey bees as far as may be possible, and all the 
rules, ordinances, orders and regulations of said State Entomologist 
shall have the force and effect of the law in so far as they conform to 
the general laws of this State and the United States. The State Ento- 
mologist, in the exercise of the power and authority herein delegated, 
shall have authority to prohibit the shipment or bringing into this State 
of any honey bees, honey, honey-comb, or articles or things capable of 
transmitting contagious or infectious diseases of bees, from any State, 
Territory or foreign country, except under such rules and regulations 
as may be adopted and promulgated by said State Entomologist. 

Section 4. All honey bees shipped or moved into this State shall 
be accompanied by a certificate of inspection signed by the State Ento- 
mologist or State Foul Brood Inspector of the State or country from 
which shipped. Such certificates shall certify to the apparent freedom 
of the bees, and their combs and hives, from contagious and infectious 
diseases and must be based upon an actual inspection of the bees them- 
selves within a period of sixty days preceding date of shipment. The 
shipper of such bees is hereby required to file with the State Entomolo- 
. gist at College Station, Texas, at least ten days in advance of such 
shipment, a certified copy of said certificate, together with the names 
and addresses of both consignor and consignee; provided, that when 
honey bees are to be shipped into this State from other States or coun- 
tries wherein no official apiary inspector or State entomologist is avail- 
able, the State Entomologist of Texas may issue permit for such ship- 
ment upon presentation of suitable evidence showing such bees to be 
free from diseases. Shipments of bees arriving at points within this 
State, not accompanied by the certificate herein described, shall be 
subject to confiscation and destruction by the State Entomologist or 
his assistants. This requirement shall not apply to shipments of Live 
bees in wire cages, when without combs or honey. 

Section 5. It shall be unlawful for railroad companies, express com- 
panies or other common carriers to accept for shipment, between points 
within this State, any honey bees, used honey combs, used bee hives or 
fixtures, except under such regulations and provisions as the State 
Entomologist shall prescribe. 

Section 6. The State Entomologist, through himself, assistants or 
inspectors, shall have authority to seize and confiscate any shipments 
of diseased bees found in transit in this State, or found in any depot, 
express office, storeroom, car, warehouse or premises awaiting transpor- 
tation or delivery, and the State Entomologist, through himself or 
assistants, shall have authority to enter, during ordinary business hours, 
any depot, express office, storeroom, car, warehouse, or premises for 
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the purpose of inspecting any shipment of honey bees therein which 
he may have reason to believe are or may be infected with a contagious 
or infectious disease or which he may have reason to believe are being 
transported or have been or are about to be transported in violation of 
any of the provisions of this Act. 

Section 7. In the discharge of the duties herein delegated the State 
Entomologist, and his assistants and inspectors, shall have authority 
to enter, during ordinary business hours, any premises, public or pri- 
vate, wherein may be located any honey bees, or wherein he or they 
may have reason to believe any honey bees are kept or located, for the 
purpose of examining said bees and determining whether or not they 
are infected with any contagious or infectious disease. 

Section 8. The State Entomologist shall have authority to declare 
a protective quarantine in any district, county, precinct or other defined 
area wherein foul brood or other contagious disease of bees is not known 
to exist, or wherein any disease of bees is being eradicated in accord- 
ance with the provisions of this Act, said quarantine to prohibit the 
movement or shipment, into said district, county, precinct or other 
area, of any bees, honey, appliances or other things capable of trans- 
mitting the disease or infection, except under such rules and regula- 
tions as he shall prescribe. 

Section 9. The State Entomologist shall have authority when, in 
his opinion, public welfare and necessity require it, to place a restrictive 
quarantine upon any district, county, precinct, or other defined area 
wherein are located any honey bees infected with contagious or infec- 
tious disease, said quarantine to prohibit the movement or shipment 
therefrom of any hees, honey, appliances or other things capable of 
transmitting the infection, except under such rules and regulations as 
he shall prescribe. 

Section 10. Queen bees and their attendant bees shall not be sold 
or offered for sale in this State unless accompanied by a copy of a 
certificate from a State or government entomologist or apiary inspector 
to the effect that the apiary from which said queen bees are shipped has 
been inspected within the preceding twelve months and found apparently 
free from contagious and infectious diseases, or by a copy of a state- 
ment by the beekeeper made before a notary public or other officer 
having a seal that the bees are not diseased to the best behef of affiant, 
and that the honey used in making the candy contained in the queen 
cage has been diluted and boiled for at least thirty minutes in a closed 
vessel, 

Section 11. Any person, firm or corporation violating any of the 
provisions of this Act, or violating any of the rules, quarantines, orders 
or regulations of the State Entomologist issued in accordance with the 
provisions of this Act, shall be deemed guilty of a misdemeanor, and 
shall, upon conviction thereof, be fined in any sum not less than twenty- 
five nor more than two hundred dollars. All prosecutions under this 
Act shall be commenced and carried on in any county of the State 
affected by the violation of said orders, quarantines, rules or regula- 
tions, and the said State Entomologist may enjoin any threatened or 
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attempted violation of his orders, quarantines, rules or regulations in 
any court of competent jurisdiction, or take any other civil proceedings 
necessary to carry out and enforce the provisions of this Act. It shall 
be the duty of the Attorney General and the various county and district 
attorneys to represent said State Entomologist, whenever called on to 
do so: and said State Entomologist, in the discharge and enforcement 
of the duties and powers herein delegated, shall have the authority to 
compel the production for examination by said State Entomologist, or 
anyone designated hy him, of all books, papers and documents in the 
possession of any person; to take testimony, and compel the attendance 
and examination under oath of witnesses; and it is hereby made the 
duty of the various sheriffs and constables throughout the State to serve 
all papers, orders, summons and writs that may be delivered to them 
hy said State Entomologist and to protect the State Entomologist or 
his assistants or inspectors in the discharge of their duties, as herein 
defined whenever called upon to do so. The State Entomologist is 
authorized when necessary to apply to any court of competent juris- 
diction for the necessary writs and orders to enforce the provisions of 
this article, and in such cases he shall not be required to give bond. 

Section 12. For the purpose of disseminating knowledge regarding 
honey bees and their diseases, the State Entomologist shall publish 
methods and directions for treating, eradicating or suppressing con- 
tagious or infectious diseases of honey bees, including the rules and 
reculations provided for in Sections 2, 3, 5, 8, and 9, and such other 
information as he shall deem of value or necessity to the beekeeping 
interests of the State. 

Section 13. If any owner of, or person having control or possession 
of any honey bees in this State, knows that any bees so owned and 
controlled are affected with American foul brood, or any other con- 
tagions or infectious disease, or knows of any other bees so diseased, it 
shall be and is hereby made his duty to at once report such fact to the 
State Entomologist at College Station, Texas, setting out in his said 
report all the facts known with reference to said infection. 

Section 14. The State Entomologist shall have full power in his 
discretion to order any owner or possessor of bees dwelling in hives 
without movable frames, or not permitting of ready examination, to 
transfer such bees to a movable frame hive within a specified time. 
In default of such transfer the State Entomologist may destroy, or 
order destroyed, such hives, together with the honey, frames, combs and 
bees contained therein, without recompense to the owner, lessee or 
agent thereof. 

Section 15. If at any time the State Entomologist finds, or has 
reason to believe, that the owner or keeper of any bees, or the owner 
of any apiaries has refused or is refusing to comply with any or all of 
the rules and regulations hereinbefore provided for, then and in that 
event the State Entomologist is hereby authorized to inspect or cause 
to be inspected said bees, and, if necessary, burn diseased colonies, ap- 
pliances and honey, and do any and all things necessary in the premises 
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to eradicate foul brood or any other contagious or infectious disease 
of bees. 

Section 16. When any owner or possessor of bees shall fail to carry 
out the instructions of the State Entomologist as hereinbefore set forth, 
the State Entomologist or his assistants or inspectors shall carry out 
such destruction or treatment and shall present to the owner or pos- 
sessor of said bees a bill for the actual cost of such destruction or treat- 
ment, including the cost of such hives, foundations; etc., as may be 
necessary for proper treatment of the disease. In the failure of the 
owner or possessor of such bees to pay said bill within thirty days after 
the delivery of same to himself, tenant or agent, or within thirty days 
after mailing same to his usual postoffice address the State Entomolo- 
gist shall certify to the county attorney of the county wherein such 
bees were located, the amount and items of such bill; and the county 
attorney shall file suit for the recovery of said account. All moneys 
recovered by the county attorney for such destruction or treatment shall 
be paid into the hands of the State Treasurer, to become a part of the 
fund for carrying out the provisions of this Act. 

Section 17. If any owner or keeper of any diseased colonies of bees 
shall barter, give away, sell, ship or move any infected bees, honey or 
appliances, or shall expose any other bees to the danger of infection 
of the disease, or shall refuse or neglect to make report as provided in 
Section 18 of this Act, he shall be deemed guilty of a misdemeanor 
and upon conviction thereof shall be fined in any sum not less than 
twenty-five nor more than two hundred dollars. 

Section 18. It shall be unlawful for any person, firm or corporation 
to expose, on their own premises or elsewhere, any honey, hives, frames, 
combs, brood or appliances known to be infected by foul brood or other 
dangerous disease of bees, in such a manner that honey bees may have 
access to same: and it shall be unlawful to sell, offer for sale, barter, 
give away. ship or distribute any honey taken from a colony or colonies 
of bees infected with foul brood or other infectious or contagious dis- 
ease. Violation of this section shall be deemed a misdemeanor and any 
person, firm or corporation convicted thereof shall be fined in any sum 
not less than twenty-five nor more than two hundred dollars. 

Secticn 19. Anyone who shall seek to prevent any inspection of 
bees, honey or appliances under the direction of the State Entomologist, 
in accordance with this Act, or who shall attempt to prevent the dis- 
covery or treatment of diseased honey bees, or who shall attempt to 
intimidate the State Entomologist, or his assistants or inspectors, or 
otherwise interfere with them in the lawful discharge of their duties 
as herein defined shall be deemed guilty of a misdemeanor, and shall, 
upon conviction, be fined in any sum not less than twenty-five nor more 
than two hundred dollars. Prosecutions under the provisions of this 
section shall be instituted in any county of the State in which the 
offense is committed. 

Section 20. All fines collected for prosecutions under the provisions 
of this Act shall be paid to the State Treasurer, to become a part of 
the fund for carrying out the provisions of this Act. 
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Section 21. The State Entomologist, his assistants and inspectors, 
shall not be required to give bond or security in any legal proceedings 
which he or they may institute or defend in any court of justice in 
this State. 

Section 22. All laws or parts of laws in conflict with or inconsistent 
with this Act be and the same are hereby repealed. 

Section 23. The fact that American foul brood now exists and is de- 
stroving honey bees in at least twenty-two counties in Texas, and that 
there is now no adequate statute permitting the immediate suppression 
and control of this and other contagious diseases of honey bees, creates 
an emergency and an imperative public necessity requiring the suspen- 
sion of the constitutional rule which requires bills to be read on three 
several days, and the same is so suspended, and this Act shall take 
effect and be in force from and after its passage, and it is so enacted. 


Norre.—H. B. No. 11 passed the House of Representatives March 8, 
1913, but no vote given; passed the Senate by a two-thirds vote, yeas 
28, nays 0. 


Approved March 27, 1913. 


Took effect 90 days after adjournment. 
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A PRACTICAL DEMONSTRATION IN PIG FEEDING. 
BY 


ie Ba Burks 


The production of pork-is often profitable or unprofitable, according 
to the methods used and the kind of feed given to the hogs. Numerous 
beginners, and many experienced feeders, are meeting with bitter dis- 
appointment because they expect to realize a profit by feeding hogs in 
a dry lot on corn or milo chops, alone. 

Indian corn, milo, kafir, feterita, barley, rice bran and rice polish 
are feeds which have not proven satisfactory for fattening purposes when 
fed alone, nor have they given good results as growth-producing feeds, 
but they have proven highly satisfactory when supplemented with feeds 
high in protein, or muscle-and-bone-building material. Without this 
material the young pig cannot grow because his blood, bone, muscle, 
. skin, hair, hoof and body tissues are all largely composed of protein. 
Tt is, therefore, necessary for hog feeders to realize that an abundance 
of cheap, home-grown fattening “feeds are not sufficient. For best re- 
sults a feed that will also furnish the growth-producing material must 
be supplied. Such feeds as tankage, cottonseed meal, skim milk, and 
various combinations of pasture grasses, especially the legumes, furnish 
supplements that are high in protein and have given excellent results. 

It is the purpose of this brief circular to give an account of a test 
that has been er at the Texas Agricultural Experiment Station 
with three pigs, which demonstrates in a practical, forceful manner the 
importance of a supplement to milo chops when fed to growing pigs. 
It was conducted not to establish a truth, but to bring out more clearly 
a fact that has been proven time and again by nearly every experiment 
station in the United States; namely, that a well balanced ration, 
especially with growing animals, gives best results. 

In order that the tabulated data might be more easily followed, the 
three pigs were named “Tom,” “Dick” and “Harry.” These three pigs 
were selected because they were neither unusually poor nor unusually 
good for their age. They were of the same color, conformation, and 
were brothers, from a litter of ten. At the beginning of the test they 
were much alike, except “Harry” was six pounds heavier than “T’om” 
and three and one-half pounds heavier than “Dick.” They had the 
same care and were handled under the same conditions, except each 
received a different ration, and “Dick” and “Harry” remained in a dry 


*Associate Professor of Animal Husbandry, Agricultural and Mechanical Col- 
lege of Texas. 
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lot all the time, while “Tom” grazed on mixed pasture, in addition to 
his grain ration. 

The pigs were 62 days old when they were started on the test. They 
had been weaned a week previous to that time. On April 1, 1915, 
they were weighed and placed in their respective lots and given the 
following rations: 

“Harry” was placed in a dry lot and given milo chops soaked in 
water between feeds. 

“Dick” was placed in a dry lot and given milo chops and skim milk, 
the chops being soaked in the milk between feeds. 

“Tom” was fed milo chops soaked in skim milk between feeds and 
allowed to graze on mixed pasture composed of burr clover, Bermuda, 
nut and crab grass. 

The milk and milo were fed in the proportions of one pound of milo 
chops to two and one-half pounds of skim milk. Each of the pigs 
received all the feed he would clean up at all times.* 

A careful and complete record was kept of all feed used. The initial 
and final weights were determined by taking the average of three weights 
taken at the zame time of day for three consecutive days. 

In determining the profit made by each pig, the feed was valued at 
average prices, as follows: 


IO GINO US. Stecs.g. cuebe tars ated cc neha ts ee ee $1.20 per 100 pounds. 
SIDI cP atste ate. cal tais Schr crate cena Recetas .25 per 100 pounds. 
ASL UT Ge i lclanal ie « tee sh braikaas, 0s Gs) Sea tae decehay aaey ee .05 per month. 


The Fort Worth market quotations for April 1 and September 28, 
1915, were used for the purpose of placing a value on the pigs. 

Weekly weights were taken until August 1, when that practice was 
discontinued, due to hot weather and the fatness of “Tom” and “Dick.” 

On September 28 the final weights had been taken and the test was 
closed. The pigs were eight months old and had been on the test 
180 days. 

The following table gives the kind and amount of feed eaten each 
month and the results: 


TABLE I. 
SHOWING FEEDSTUFFS CONSUMED PER MONTH AND TOTALS. 

OMe | PoE Cake patie UW EUS ee 

Milo Skim Milo Skim Milo 

Month. Chops. Milk. Pasture. Chops. Milk. Chops. 
ADI h ater ae et 38 — lbs. 145 lbs. all time|| 55.5 lbs. 202 Ibs.|| 54.5 Ibs: 
May ieutisic ntti 92.5 lbs. 268 lbs. all time|} 92.5 Ibs. 272 \bs:|| 62) ~ Ibs. 
UDG, teepr osu Mnrenie 122 Tbs: 300 Ibs. all time|} 120 lbs. 300 Ibs. 58.5 lbs. 
AUT higiasvedictae Ohocr ohn ise 124 ths: 310 Ibs. all time|} 124 Ibs. 310 lbs. 65.5 Ibs. 
ATIGUST i ante orute atten ZO DR 310 lbs. all time|} 124 Ibs. 305 lbs. 87.5 lbs. 
September,......... 96 Ibs. 315 lbs. all time|} 108 Ibs. 370 lbs. 79.5 Ibs. 


*“Tom” was cut down on grain during the month of August because it was 
decided to exhibit him at the Texas State Fair at Dallas, and to continue on 
full feed of grain would have rendered him unfit for this purpose. 


THE StToRY OF THREE PIas. 5 


The results of this test were very striking, but compare very favor- 
ably with the results obtained with large numbers of hogs at various 
experiment stations. 

The following table shows the initial and final weights, and also the 
monthly weights: 

: TABLE II. 
SHOWING WEIGHTS OF THE THREE PIGS AT THE END OF EACH MONTH. 


SAO Mt | MOBY KON RC CHE WN R RCE 
Hee Tt gl ne kot LEU RST AES) Sieg ges SNES Ae 24.5 Ibs. 27 \bs.| 30.5 Ibs. initial. 
PEN GrOUPESt WIG Chic 3 ke Gm oes, es aes sand sya ebnie ean ZOelbs: 65 lbs.| 79 Ibs. 
‘Eenad of second month* % 5.05 fs... 1 Saaeeas ss 116.5 lbs. LOZ bs Gomes lbs: 
Baie. OF AHird MON 5. p eee oslo aoe GAS) Moyer, 148 lbs.| 75 Ibs. 
End, Gf iourtinmonthonccuws cs sse6ae cr maae mo 230.5 Ibs. 187 lbs.| 88 Ibs. 
Hod OF nity MoVth. oc ems vines ec ee aes 300 lbs. 240 Ibs:] 120) Ibs: (ostinate” 
Bnd Of sixth InOUth. wees G5 se Sova Fae a 330 = Ibs. Qi DSi 2ou mel bDseatinalle 

TABLE III. 


SHOWING WEIGHTS AND GAINS. 


| Initial Final — Total Average 

Pig | weight. weight. gain. daily gain. 
PEROT Gis Oe a es hse Senses ee TNS Sa ah he 2475 lbs: 330 lbs.| 305.5 Ibs. 1.697 lbs. 
SHR oe RG Ry orc eee Sp epee ae ee a | ee libs: PUT Were) PSO" ibeysy 1.38 Ibs. 
pear e Neen UR ENG Mex pe nied are err inci x ore SOLor lbs: 125 Tbs 945 oulbs. B52 bse 


It may be noticed from the table that although “Harry” was the 
largest at the beginning, during the first month he gained only eight 
and one-half pounds, while “Dick” made more than four times as much 
gain, and “Tom” more than five times as much in the same length of 
time. While “Harry” made a consistently slow gain, “Tom” and 
“Dick” made consistently rapid gains. This is the result that could 
he expected because “Harry” was not able to supply his body with 
enough growing material for proper development from the milo chops 
alone. On the other hand, the skim milk supplied the extra muscle 
and bone-building food in “Dick’s” ration, and he grew and fattened 
rapidly. Although he made satisfactory gains they were not so great 
as the gains made by “Tom.” The grass that “Tom” received kept his 
digestive organs in good condition and at the same time furnished an 
economical growing feed. 

The feeding table shows, however, that there is another very apparent 
reason for the great difference in gains. While “Tom” consumed 1648 
pounds of skim milk and 539.5 pounds of milo, and “Dick” 1659 pounds 
of skim milk and 624 pounds of milo chops, “Harry” ate only 407.5 
pounds of milo chops. “Harry” did not consume nearly so much as 
did his two brothers, because he did not seem to like his feed. It was 
not palatable and he would leave it in his trough. A hog does not 
like a corn bread and water ration six months at a time, any more than 
a man would like it. 

At first glance cne might think this method economical, but it is this 
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kind of false economy that catches many. The fact is “Harry” con- 
sumed just enough feed to keep up his body, but nothing for profit. 
A hog, the same as any other animal, first consumes enough feed to 
maintain his body, and then uses all the extra feed consumed for making 
gains in the form of growth and fat. If he consumes only enough for 
maintenance he does not grow and consequently does not yield a profit. 
The more an animal consumes, other things being equal, the more 
profitable gains he will make. ‘Although the cost of feed was not so 
great, “Harry's ” size and condition kept “him from being worth as much 
per hundred pounds as “Tom” and “Dick.” While “Tom” and “Dick” 
were valued at $7.95 and $7.90, respectively, “Harry” was valued at 
$7.00, and while he made a total gain durmg the 180 days of 94.5 
pounds, “Tom” and “Dick” gained 305.5 and 250 pounds, respectively, 
in the same period of time. 

The following table shows the cost, market value and profit at the 
close of the 180-day test: 

TABLE IV. 
FINANCIAL STATEMENT. 


“TOMS | =DiGk.= “HARRY.” 
Fort Worth market value April 1, 1915............ S147 $. 1.62 $1.83 
Costiobiiced as Sams ciecuscae Meee eke hopes, os ole eieteaa seston 10.89 11.62 4.89 
Cost of care, 45 hours at 15 cents per hour........ 225 2.25 2.25 
MotaliGosternasnduierscctio caer ote ee ake era eis rat $14.61 $15.49 $8.97 
Fort Worth market value September 28, 1915...... $26 .23 $21.88 $8.75 

: Ln oN Se 
Ooi ala cath Pace Sin a ANN a AAS ee eA $11.62 $ 6.39 | $ .22 loss. 


It is true that the feed bill was higher in the cases of “Tom” and 
“Dick,” but the average daily gains show that it was used for gains 
instead of maintenance. The average daily gain for “Harry” was only 
.52 pound, while for “Dick” the gain was 1.88 pounds and “Tom” 
1.697 pounds daily. 

The value of manure from hogs is usually estimated to cover the cost 
of care, but in this case a record of the time used in feeding and caring 
for the pigs was kept and found to average 15 minutes a day. At 
15 cents an hour this cost would amount to $2.25 per pig for the 180 
days. Although the manure is very high in fertilizing constituents, its 
value is difficult to estimate with growing pigs getting different kinds 
and amounts of feeds; hence no yalue was placed on the manure here. 

While this test does not furnish eyidence from which conclusions can 
be drawn, these three pigs present a picture that should remain in the 
minds of everyone who sees, or reads of, them. It also indicates the 
results that should be expected, namely, that a balanced ration pays. 
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HOUSING FARM IMPLEMENTS. 


BY \ 


B. YounGs1oop, Director, 
AND 
W. W. Wuirxey, Architect. 


Good materials and labor should not be converted into an implement 
shed until a thoroughly satisfactory plan has been decided upon. We 
have observed implement sheds throughout the country a great deal dur- 
ing the past ten years, and it seems that most of them have been built 
first and planned later. Needless to say, the man who “builds in haste 
repents at leisure.” 

An implement shed should not be expensively built. Whenever it is 
so large and expensive that depreciation becomes as great as the amount 
saved by housing the implements, the investment comes to naught. ‘The 
only way to make an implement shed a profitable enterprise, therefore, 
is to-build it so economically and yet so permanently that depreciation 
on the shed itself is of minor importance as compared with the saving 
brought about by housing the implements. 


LOCATION. 


The location of the implement shed is an important matter. It should 
not he located where it is in the way. It should be conveniently located 
with reference to roadways leading to the fields and to the barn and lots 
in which work stock is kept. It should not be attached to the barn, for 
several reasons. The space about the barn is needed for horse lots. It 
is dangerous to both animals and implements for horses and mules to 
have access to the implements. Then there is the matter of fire pro- 
tection. There should be a blacksmith shop in or preferably near the 
implement shed, and not near the barn. Obviously the chances for a 
total loss of barn, implement shed and contents are greatly reduced if 
the shed is located fifty feet or more from the barn. The principal 
reason for the big many-purpose barns found in the North is a matter 
of climate. Where the cold is intense a man prefers to have everything 
under one roof and so arranged that he may not be exposed to the 
weather in doing the chores. Where the winters are mild it is consid- 
ered better to have special-purpose buildings, conveniently located with 
reference to one another. 

A few farmers have built implement barns, with big hallways down 
the center. These are too expensive and inconvenient. There is a 
big waste of space in the hallway and still it is usually difficult to get 
an implement out of the barn. 
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THE BEST ‘TYPE. 


The least expensive and most convenient type of implement shed for 
’ Texas conditions is shown herein. It is constructed long and relatively 
shallow with one side left open so that, the implements may be gotten 
in or out as needed without inconvenience.’ It is sufficiently deep to 
adequately protect the implements ordinarily used on the average farm. 
On farms where large pieces of farm machinery, as for instance thresh- 
ing machines and traction engines, are kept, specially constructed sheds 
should be built, off to themselves. 

It is not intended that these plans shall be followed blindly, but that 
they should be modified to suit the particular purposes of a given farm. 
On a small farm the depth may be reduced from 20 to 18 feet and the 
length made just sufficient to cover the implements kept on the farm. 

For permanency, a continuous foundation of concrete on three sides 
is desirable, especially if the shed is to be constructed on a hillside. 
The shed can be constructed, however, at considerably less expense if 
concrete piers are used instead of the continuous foundation. The only 
change in plans would be to use a 4x6 instead of a 2x6 on top of 
the piers: The implement shed could be bolted down to the foundation 
regardless of whether piers or continuous foundation is used. If the 
material for making concrete is not available, then the next best thing 
to use is Bois d’Arc blocks. If these are not available, oak blocks treated 
with tar, asphalt or creosote will serve the purpose. It is cheaper in 
_-the end, however, to build permanently rather than temporarily. One 
should simply build the best he can, remembering that it is expensive 
to build either too cheaply or too elaborately. 

The bill of materials calls for new lumber and the prices quoted are 
current here, but oftentimes second-hand material can be had and used. 
at a great reduction in cost. 

Concrete may he contracted for at the prevailing price of eight dol- 
lars a cubic yard completed. This may be reduced greatly by the farmer 
doing his own work, and where sand and gravel are available on the 
farm the cost will be further reduced. 

There are left four spaces eight feet and six inches, one space ten 
feet and six inches, and another twelve feet and six inches, between 
front posts; the last two wider than the first four, in order that wide- 
tread implements, such as sulky hay rakes, may be backed into or pulled 
out of the shed with ease. - . 

The plans herein given and the bills of material quoted were prepared 
by Mr. W. W. Whipkey, Architect for the Station, who has had excellent 
training and good practical experience. 

This type of implement shed may be found on several of our sub- 
station experiment farms here and there over the State, where they are 
proving highly satisfactory. 

Blueprints will be sent to persons ready to build, upon application 
to the Director. 
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view of the implement shed. 
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BILL OF MATERIALS FOR IMPLEMENT SHED 574 FEET LONG 
AND 20 FEET WIDE, WITH TWO-FOOT OVERHANG ROOF. 


Lumber, No. board 
Seed. Seo, CM ANG URGR SILIS Mies octane se hae oe 8 100 
By RH a oe PIO TONG, of oSetn anc dh wpa std aiepw Gn cro ate inate lh wis se 60 
GAGs ake Oe Los TORE PAL LOTS nr bitukaatots Giyiuw. viene oe ational, nas 666 
ee Ce ey BRS. APODL PALUETS ¢ 6 vilslslare © siieN so: c%o.0 597 owe Weare Be es 296 
PROCS OS RLS TOME HORE s Saran sew sy ornesere mtue ars 0 dr aye o shoe, suas 210 
eet hy 5 REAP THOSE ars weer e ow uietare e's whe Vin de 4 a Rees sats 168 
ey pes. 627 x20, tear and end: platess sy iu wee sw css 8 anaes 300 
Pe pees 4x, B16, post: bracing. Vs ace tenes ewes aes eule cen sos 64 
8 pes. 2x 4x20, end and rear wall bracing................: 107 
108 pes. 1x 4x20, roof sheeting...... | Dire Va IO agra or 720 
Pe pedo ex dex RS rear wall boxes, tae. eas teats ee alee es 464 
Or pee. 1x. 4x) 6) rear wall) battens so ou sien sass ie iow OS ars 152 
pape At eG x 14 root racine ecko so es ales a oecaks atone ves 245 
magne Oe Le ae ela ym OKIE os 5) 2)s50 ok ature So ee sunt 364 
aim pests tow 12 end wall boxing. og a. wos ales estes songs 192 
epesn dd sok 1 end wall WaLtend 25 6 ial oles on a se oie 122 
ieee) ele end wall Galiene. esol sete oe ble ose 64. 
Be fee en Gat ORR CDOT. cc ccpins. tse oe eteis ste scene Sea's hoc «Sued 100 
SORAL Oe pei tw ew nei atarct ets ort ot Sock ote’ av olelnr attr el define ohm seater 9 SePe 4394 
To 4394 board feet lumber @ $25.00 per thousand feet....... $109.85 
Other Materials. 
60 feet of ridge roll @ 8 cents per f00b.... 0... cee eee eae eeee $ 4.80 
200 pounds nails @ $3.25 per 100 OUNUAAS, 3 ore iexstalclal ote a here tthe 6.50 
15,000 prime cypress shingles @ $4.00 per ined ewer es ania there 60.00 
20 one-half-inch by eight-inch bolts @ 5 cents each............ 1.00 
AUPE EANS chester but TRE) ae Coc Ne Phere aro ae eee RPP raiser $72.30 
Foundations, 


Continuous concrete end and rear walls and front piers: 


pa eacka coment GO cents Per Gack sou. 6.1 secs a es silanes aioe $15.00 
9 cubic yards gravel and sand @ $2.00 per yard.............. 18.00 
GMP EE > 2.9, BUSEAA 1, tae) GRO eae ORE Co ROPE CECE ie ee rae $33.00 


Concrete Piers. 


16 piers 8x 8x18 inches high: 


6 sacks cement @ 60 cents per s “sack BNE Fcc eas ae eee $ 3.69 
24 eure yardavoravel-and sand @ $2.00... 2-2 csas esc esa eees ws 5.00 


Bois D’Are Blocks. 


16 blocks eight inches in diameter eh eget She AL eee nie 
24 inches ‘bos QD DiCOLE GROIN Sc sents coum Hees ety eee ee $ 4.00 


The following figures show the total cost of the a ea chad: using 
either of the three types of foundation: : 


USING CONTINUOUS CONCRETE FOUNDATION. 


Pruner scien 0 csc ae el eee eee ee, $109.85 
Quer: materials.7.G< take vita cote eel n ae rama mete ete eee %2.30 
PC eb ay ge ee bs ae Ss epee Gane ins Oe a 0 een ene Ie 4 = 79. 80200 
$215.15 

USING CONCRETE PIER FOUNDATION 
Able asa as Ant pes AP eee sare alten teek tae Genralts lic RI a Aske CRON: ie eS 8h 
Ole TAAVOCIS poco Jen aeasan haa coc PRs Met as arrestee Ae 72.30 
Poacher 55 o0a4 4 ME erase bes sari sas comiets ah Peds <tr orgy Pee atte 8.60 
sae $190.75 
USING BOIS D’'ARC BLOCKS. 
MUMS Gite ie eke ats ee ee oe Oa a heer eee $109.85 
Ober materiale dtccrte ss uence eee ee eet ee ere 72.30 
MOUMGATION Accs ticcanuastsc ca nate cnet mee eae aig nie ona ea ee tee 4.00 
$186.15 
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PROGRESS IN PEANUT MILLING. 


By T. B. Rrzss, Frep INSPECTOR. 


The milling of peanuts for the oil and cake is still in the experi- 
mental stage. Some tests have, in a measure, proved satisfactory, while 
others have resulted negatively. Four different methods have, so far, 
been tested by the mills, and have been modified according to the 
individual ideas of the various millers, as would naturally be expected 
in an industry that is just beginning. 

It is hoped that with a little more experience the millers will per- 
fect the methods of milling and, where necessary, make modifications 
in the machinery, so that within a very few years the manufacture of 
peanut preducts will be as commonly practiced as the manufacture of 
cottonseed products. If this is accomplished the South will have an- 
other feed and food supply which will make it less necessary that the 
farmers plant their land to cotton, and thus another step forward will 
be taken in practical diversification. 


FIRST METHOD. 


The first method is the cold press process. The peanuts are cleaned 
as nearly as practicable of all sand, pebbles, and so forth, by means of 
screens and shakers, and then the peanuts, hulls, sticks, and all, are 
put through an ordinary Anderson expeller. By this method there are 
obtained about 62 gallons of a good grade of oil, weighing approxi- 
mately 465 pounds, and about 1300 pounds of whole-pressed peanut 
cake. The remainder, two to three hundred pounds of dirt, pebbles, 
and so forth, per ton of farmers stock of peanuts, is waste. 

This method does not seem to be practical for general milling, espe- 
cially when the price of peanuts is very high, but it might be used to 
take care of the by-products of the shelling industry. 


SECOND METHOD. 


The second method is one that shelling and grading concerns employ 
when they desire to dispose of that part of the product that is ordinarily 
unsalable, such as cracked or broken kernels and faulty, discolored, or 
immature, peanuts. The peanuts are prepared in the shelling plant 
and reach the mill practically free from hulls and foreign substances. 
They are passed over the rolls and run into the cookers, where they are 
subjected to about half the heat and pressure that are ordinarily used 
on cottonseed meats. But it is to be remembered that there is danger 
of over-cooking. From the cookers the meats are worked into the 
hydraulic presses in the way that cotton seed are, except that better 
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results are obtained with smaller cakes. The pressure is applied for 
about thirty minutes, a maximum of 4000 pounds being used. By this 
process there are obtained from a ton of the prepared product from 
60 to 70 gallons of oil, about 550-pounds. The remainder, of course, 
is cake. Allowing some loss for moisture driven off in cooking, we 
should find about 1400 pounds of cake left. This cake is of bright 
gray color, free from grit, and low in crude fiber, and on analysis 
shows from 50 to 55 per cent. of protein and fat combined. 


THIRD METHOD. 


The third and fourth methods are alike, in that the regular cotton 
oil mill machinery is used throughout, with certain adaptations, and 
differ only in the matter of cleaning, separation, and extraction. ‘These 
processes are the results of efforts to use peanuts for practical oil mill- 
ing purposes. 

Manufacturers using the third method mill about as follows: The 
peanuts are unloaded into a perforated conveyor and carried to the seed- 
house. The regular cottonseed cleaning machinery is used to remove 
sand, sticks and foreign substances. From the cleaning machinery the 
nuts are passed to the first huller, where a coarse “cut” is made. Disk 
hullers are used. The first cut product is passed over a double shaker, 
the top screen of which has perforations large enough to allow whole 
peanuts to go through. The shells, or hulls, and large sticks that fail 
to fall through this screen are taken off by suction at the foot of the 
shaker and burned. The meats that fall through the second screen, 
which has a finer perforation, are passed to the rolls, while the product 
that passes over the second screen is put through the second huller, 
where a very fine cut is made. A separation similar to that from the 
first huller is obtained on a double shaker following this huller. Then 
the finishing shaker is used in an effort to remove the stringy fiber 
that comes from the web-like covering of the peanut, together with 
other fibrous matter. Then all of the product is ready for the rolls. 
The disadvantages of this method of separation are: 

1. It is very difficult to remove all of the sand and pebbles. 

2. There is a great wear on the disks of the hullers, due to the 
tough, fibrous nature of the peanut shell. The disks are dulled, and 
consequently start the oil to flowing, or crush the nuts before separation 
is completed. 

3. There is a tendency on the part of the meats to “gum wp” in 
the hullers and to “ball wp” on the shakers. 

4. The feeding is slow and irregular, and it is consequently difficult 
to get a proper cut in the huller, and an even run over the shakers. 

From the separating machinery the meats are passed through the 
rolls and into the cookers. In cooking peanuts about half the heat is 
used as is ordinarily used in cooking cottonseed; also, about one-half 
as much pressure is applied. There is danger of over-cooking. The 
cooked meats are put into the presses in ten-pound cakes, usually, and 
the pressure is applied more slowly and the presses are left up longer 
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than in the case of cottonseed. They are subjected to a pressure of 
4000 pounds for about thirty minutes. A difficulty often met with is 
that known as “spurting.” The consequences of this are a wear on 
the press cloths, a large number of “loose ends” of cakes, and poor 
extraction. The daily tonnage of peanuts worked by this method is 
about half that of cottonseed, under ordinary milling conditions. When 
this method of milling peanuts is employed the miller obtains from a 
ton of farmers stock of peanuts an amount of oil varying from 65 to 
75 gallons——about 540 pounds,—and an amount of cake varying from 
1000 to 1200 pounds. It will thus been seen that there is a loss in 
sand, sticks, and so forth, of from two to three hundred pounds. The 
oil is of a good quality, keeps well, and refines easily. The cake is of 
a dark gray color and has some grit in it. It keeps exceptionally well, 
however, when stored. On analysis the cake shows approximately 47 
per cent. of protein and fat combined, and about 7 per cent. of fat and 
20 per cent. of crude fiber. 


FOURTH METHOD. 


The fourth method is better than the third for cleaning and sep- 
arating, but is not as good for extracting the oil. The process is about 
as follows: The peanuts are unloaded into a conveyor, and after travel- 
ing ten feet reach a cutflight conveyor, which is perforated for fifteen 
feet from the intake point. Then the ordinary perforated conveyor 
_ carries them twenty-five feet further into the seedhouse. This work- 
ing remoyes the greater part of the sand and sticks. From the seed 
house the nuts are worked through a perforated conveyor to the sand 
reel, a distance of fifty feet or more. Up to this time the loss is from 
10 to 15 per cent. in sand, sticks, and so forth. A by-product, ‘however, 
is saved from the second conveyor, which is an overhead one, and con- 
sists of sticks, stems, broken kernels with particles of meat which pass 
through the perforations in the conveyors. This by-product is worth 
about $35.00 a ton as hog feed. The peanuts are next passed through the 
sand reel, and go directly to the separating machinery without having 
a blast to touch them. From the sand reel there is obtained a product 
consisting of fine particles of meats, polish, and bran, which goes directly 
to the finishing shaker. Only one huller of the disk type is used in 
getting the separation, and a fairly fine cut is made on the peanut. 
The product of this cut is passed over a double shaker, the top screen 
of which has perforations large enough to allow half a nut to fall 
through, and all the product that comes from the top screen is worked 
by hand hack through the beaters and the huller. The product that 
passes through the second screen goes: directly to the rolls, while that 
which works over the second screen goes over a finishing shaker before 
it is ready for the rolls. If the product is dry and meal dust is flying, 
a small amount of moisture is added at the rolls. Eighty-five per cent. 
of the hulls go with the meats, but a much better extraction would be 
obtained if only 50 per cent. of the hulls were allowed in the cake, for, 
in that case not so much oil is absorbed in the hulls. Cooking is done 
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at a much lower temperature with less pressure than in the case of | 
cottonseed. ‘l'en- to twelve-pound cakes are made, and the pressure is 
about 4000 pounds. ‘The presses are left up thirty minutes. No trouble 
is met with wear on the press cloths because of “spurting.” 

There is some complaint of a great wear on the disks in the huller, 
and also on the plates in the mill used for grinding the finished cake. 
The tonnage of peanuts that can be worked per day by this method is 
50 to 60 per cent. of that of cottonseed. By this method there are 
produced from a ton of farmers stock of peanuts, 60 to 65 gallons of 
oil,—about 465 pounds,—and about 1200 pounds-of cake. This cake 
is of a rich gray color, free from gritty matter, and very palatable. It 
analyzes about 35 per cent. of protein, 8 per cent. of fat, and 23 per cent. 
of crude fiber. 

The following is a conservative statement of what is secured in money 
from a ton of peanuts: 

The cost of milling peanuts at the present time is more than the cost 
of milling cottonseed. At the present time a ton of farmers stock, 
which includes from two to three hundred pounds of dirt, sticks, trash, 
and so forth, is had at about $55.00. The milling averages about 65 gal- 
lons of oil, and about 1200 pounds of whole-pressed peanut cake. As 
the oil is worth 75 cents a gallon and the cake $25.00 a ton, the miller 
received a total of about $64.00 a ton, or about $9.00 margin on a ton to 
cover interest on investment, cost of milling, wear and tear on ma- 
chinery, and reward for his enterprise in experimenting with peanuts 
as a source of oil and whole-pressed peanut cake. 
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FOREWORD 


During the latter part of the winter the Texas Station received 
numerous requests from farmers for an inspection of their fields with 
a view to determining the extent of infestation by the green bug or 
spring grain aphis. 

In response to these requests the Station secured of the School of 
Agriculture, Agricultural and Mechanical College of Texas, the services 
- of Acting Professor of Entomology 8. W. Bilsing to visit the grain- 
growing sections of the State and report conditions. Mr. Bilsing made 
the trip of inspection and submitted a report. We take pleasure in 
publishing this report, which includes much valuable information con- 
cerning the green bug and methods of control. 

B. YOUNGBLOOD, 
Director. 


THE GREEN BUG OR SPRING GRAIN APHIS 


(Toxoptera graminum Rond.) 
By S. W. BILsine.* 


DISTRIBUTION IN TEXAS. 


During the latter part of January and the first part of February of 
this year the author made an investigation of the status of the green 
bug or spring grain aphis in the wheat-growing sections of Texas. , 


Figure 1—Winged viviparous female green bug. 


Inspection was first made at Howe, Grayson County, from which 
point the first green bugs were reported early in December of 1915. 
Just previous to the inspection that part of the State was visited by 
heavy rains, which killed a great number of the green bugs. At Howe, 
however, both winged and wingless females were found. They were 
especially abundant in wheat fields in which volunteer oats had been 
allowed to grow early in the season. Wheat fields in which no volunteer 
oats or wheat had been allowed to grow were entirely free from green 
bugs, whereas adjacent fields containing volunteer oats and wheat were 
infested. 

At Sherman about the same conditions were prevalent as at Howe. 
At both places green bugs were to be found only in wheat that had 
attained a considerable stand prior to the freezing weather that had 
occurred some days before the visit of the author. This weather had 
frozen the tops of the wheat and caused them to hang over the ground 
in such a way as to afford shelter to the bugs. In fields that had been 
sown late, or that had been pastured, very few or no bugs at all were 


*Acting Professor of Entomology, Agricultural and Mechanical College of 
Texas, College Station, Texas, : 
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to be found, although in many cases they had been reported as being 
in such fields a few days before. This seemed to indicate that they 
were able to survive the hard beating rains of a few days previous only 
where the wheat afforded sufficient protection. 

At McKinney and Fort Worth,—both on the southern edge of the 
wheat belt,—no green bugs were found. 

Early in the season they had become serious enough to destroy a few 
fields of oats in the vicinity of Denton, but the author was unable to 
find them there in very great numbers, and in some fields of late-sown 
wheat, where they had previously been reported in great numbers, only 
a few individuals were found. 

Practically the same conditions prevailed at Celina, except that the 
ereen bugs were somewhat more abundant in wheat. 

After the arrival of the author in Wichita Falls snow fell to a depth 
of about one inch. The next day some of it melted, and the following 
night the snow and water froze into a crust. The next day, upon 
removing cakes of this ice and snow, the author was able to find green 
bugs still alive. The temperature at Wichita Falls had fallen as low 
as zero on one occasion. While this temperature thinned their num- 
bers considerably, many were still alive. 

It was interesting to note that the imsects were far more numerous 
at Winters than at Wichita Falls. At Winters they had destroyed some 
fields of oats completely and were more abundant than at any of the 
points previously visited. As severe weather had prevailed at Winters 
as at several of the other points, but there had been no rain. 

The green bug or spring grain aphis, so far as is known, reproduces 
in Texas entirely by giving birth to hving young. The following facts 
concerning the life history of this msect are taken from Bulletin 110, 
Bureau of Entomology, United States Department of Agriculture: 

This insect feeds on a great variety of plants and so is able to per- 
petuate itself throughout the whole year in this State. It is generally 
belheved that the dry, hot summers are unfavorable to it, and, in fact, 
in the past the most serious outbreaks seem to have occurred in years 
following a summer with heavy rainfall. 

These insects begin to reproduce in from five to sixteen days after 
they are horn in spring or summer, and in from twenty to twenty-seven 
days in colder weather. Mr. Urbahns of the Bureau of Entomology, 
United States Department of Agriculture, found that at Dallas, Texas, 
from March to the middle of May, the period varied from seven to 
twelve days from the time of birth to that of reproduction. From the 
middle of May to the last week of September, it varied from six to 
fourteen days; from the last week of September to November 3. it 
varied from nine to eleven days. From the beginning of April till 
November 8, in the vicinity of Dallas, the average time that elapsed 
between the birth of one generation and the reproduction of the next 
was 8.9 days. In the months of December and January the females 
continue to reproduce for an average of eight days. During April and 
May they continue to reproduce for an average of sixteen days. The 


average period during which the females continue to reproduce for the 
whole season is 13.9 days. 

The green bug lives longer during the spring and fall than during 
the summer. 

In December and January the insect lives about thirty-four days. 
In April and May it lives about thirty-five days; in midsummer, from 
ten to thirty days; and in September, October, and November, the aver- 
age is twenty-eight days. The average life for the whole season is 
twenty-six days. 

The number of young produced by one individual varies consider- 
ably. The maximum number of young produced was 93, while the 
average for 216 individuals was 28. Since these insects commence to 
give birth to living young in a short time after they are born them- 
selves, the progeny of a single pair in one season is almost beyond 
comprehension. 

NATURAL CONTROL METHODS. 


The green bug is kept under control ordinarily by a small parasitic 
insect which resembles a minute wasp.* The parasite is active only 
when the temperature is above 56 degrees Fahrenheit, while the green 


Figure 2—Parasite in act of parasitizing the green bug. 
(From Webster. ) 


bug is active at a temperature as low as 40 degrees Fahrenheit. When 
the temperature is such that the green*bug increases rapidly and the 
parasite is unable to multiply, there is a serious outbreak. 


PREVENTIVE MEASURES. 


Volunteer oats and wheat make good breeding places for the green 
bug, and should, therefore, be destroyed as early in the season as pos- 
sible. Some fields that had been seeded to wheat, in which volunteer 
oats had heen allowed to grow, showed a heavy infestation, while 
fields in the immediate yicinity which had been resown in wheat only 
a few or no green bugs at all were found. It was also found that the 
infestation in late-sown fields and in those which had been pastured, 
was very light as compared to that in early-sown wheat. 

Fields of late-sown wheat, which were heavily infested before the 


heavy rains of the latter part of January, were almost free from the 


*Lysiphlebus testaceipes Cress. 
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green bug after those rains. On the other hand, the early-sown wheat, 
whose tops had frozen over and afforded a shelter to the insect during 
the rains, were still heavily infested, although the number of green 
bugs had been somewhat reduced. ‘ 

The heavy rains seem to have been a more efficient factor in the con- 
trol of the green bug than was the cold weather. Localities in West 
Texas which had approximately the same conditions of temperature as 
localities in North Texas, but which had no rain, were much more 
severely infested, and in some places the oats had been entirely destroyed. 
These conditions indicate that early-sown wheat affords a good protection 
for the insect, and that the early sowing of wheat should be avoided if 
possible. 

When only the wingless females occur, the damage is first confined 
to circular areas, which turn yellow in color. As the insects become 
more numerous they radiate out in all directions and constantly in- 
crease the size of the area. When these areas are first noticed they 
should be covered with straw and burned over. If it is not possible to 
cover them with straw they should be plowed and thoroughly harrowed. 

Finally, emphasis should be given to the importance of the destruction 
of all volunteer wheat and oats in the early part of the season, and the 
burning over of infested areas when the bugs are confined to small areas. 
Some care in the future will tend to minimize the danger from this 
insect, if these points are kept in mind. 
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FOUL BROOD REGULATIONS 
Effective on and after September 1, 1916. 
(Supplemental to Circular No. 11.) 

BY 


F. B. Pappooxr, B. §. H., State HNTOMOLOGIST. 


BOX HIVES. 


It is hereby ordered that on and after September 1, 1916, the honey 
bees in Comal, Falls, Fannin, Guadalupe, Hays, Leon and Ward Coun- 
ties shall be kept only in movable frame hives, permitting of ready ex- 
amination. The keeping of bees in box hives, “gums,” logs, barrels, 
or other domiciles, within these counties, is unlawful. Bees kept in 
any form of hive except one containing movable frames permitting of 
ready examination, within these counties, are subject to destruction by 
the county inspector at the owner’s expense, as provided by Section 14. 
of the Foul Brood Law. 


COUNTY QUARANTINES. 


Regulation 24.—No bees, honey, appliances, or other things capable 
of transmitting foul brood, shall be moved or shipped into Comal 
County, Texas, from any other county, unless accompanied by the 
health certificate of the County Apiary Inspector of the county from 
which the bees, honey, appliances, or other things capable of trans- 
mitting foul brood, are moved; provided, that in case there is no county 
inspector in the county where these originate, arrangements may be 
made with the inspector cf Comal County whereby the bees, honey, 
appliances, or other things capable of transmitting foul brood, may be 
inspected immediately upon their arrival at destination. 


Regulation 25.—No bees, honey, appliances, or other things capable 
of transmitting foul brood, shall be moved or shipped into Falls County 
Texas, from any other county, unless accompanied by the health cer- 
tificate of the County Apiary Inspector of the county from which the 
bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arangements may be made with 
the inspector of Falls County whereby the bees, honey, appliances, or 
other things capable of transmitting foul brood, may be inspected im- 
mediately upon their arrival at destination. 


Regulatton 26.—No hees, honey, appliances, or other things capable 
of transmitting foul brood, shall be moved or shipped into Fannin 
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County, Texas, from any other county, unless accompanied by the 
health certificate of the County Apiary Inspector of the county from 
which the bees, heney, appliances, or other things capable of transmit- 
ting foul brood, are moved; provided, that in case there is no county 
inspector in the county where these originate, arrangements may be 
made with the inspector of Fannin County whereby the bees, honey, 
appliances, or other things capable of transmitting foul brood may be 
inspected immediately upon their arrival at destination. 


Regulation 27.—No bees, honey, appliances, or other things capable 
of transmitting foul brood, shall be moved or shipped into Guadalupe 
County, Texas, from any other county, unless accompanied by the 
health certificate of the County Apiary Inspector of the county from 
which the bees, honey, appliances, or other things capable of transmit- 
ting foul brood, are moved; provided, that in case there is no county 
inspector in the county where these originate, arrangements may be 
made with the inspector of Guadalupe County whereby the bees, honey, 
appliances, or other things capable of transmitting foul brood, may be 
inspected immediately upon their arrival at destination. 


Regulation 28.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Hays County, 
Texas, from any other county, unless accompanied by the health cer- 
tificate of the County Apiary Inspector of the county from which the 
bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the Inspector of Hays County whereby the bees, honey, appliances, or 
other things capable of transmitting foul brood, may be inspected im- 
mediately upon their arrival at destination. 


Regulation 29.—No bees; honey, appliances, or other things capable 
of transmitting foul brood, shall be moved or shipped into Leon County, 
Texas, from any other county, unless accompanied by the health cer- 
tificate of the County Apiary Inspector of the county from which the 
bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Leon County whereby the bees, honey, appliances, or 
other things capable of transmitting foul brood may be inspected im- 
mediately upon their arrival at destination. 


Regulation 30.—No bees, honey, appliances, or other things capable 
of transmitting foul brood, shall be moved or shipped into Ward 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting 
foul brood, are moved; provided, that in ease there is no county in- 
spector in the county where these originate, arrangements may be made 
with the inspector of Ward County whereby the bees, honey, appliances, 
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or other things capable of transmitting foul brood, may be inspected 
immediately upon their arrival at destination. 


Bears 


Given under my hand and seal, at College Station, Texas, this Ist 


day of May, 1916. 


COUNTY APIARY INSPECTORS 


OG 


State Entomologist. 


For Atascosa County—G. F. Davidson............ Pleasanton, 
wor ee Downies— Po J ONGB Ss vos o's owt 9 eee acd 200k Beeville, 


Ror 
Fo r 
For 
For 
For 
For 
For 
Fc Tr 
For 
‘ For 
For 
For 
For 
For 
Fe iT 
For 
For 
For 
For 
For 
'For 
For 
For 
For 
For 


For 


Bell County—R. EK. Watson........0...... Heidenheimer, 
Bexar County—H. Grossenbacher........... San Antonio, 
Brazos County—F. B. Paddock........... College Station, 
Comal County—John Donegan.................. Seguin, 
Delta County—Jas. W. Traylor.......... PE Oy Enloe, 
Ellis County—T. W. Burleson.............. Waxahachie, 
Falls County—Dr. Geo. J. Hlam-.:..25.25..24..: Marlin, 
Fannin County—R. C. Abernathy............... Ladonia, 
Erie Couniy-—h. “Ay Little. cc8 5 eee Pearsall, 
Goliad County—W. C. Collier... 22023... 005603 oh. Goliad, 
Guadalupe County—John Donegan............... Seguin, 
Hays County—John Donegan................+.. Seguin, 
Hunt Conunty—W, FH. White... 056200 des cea Greenville, 
Lamar County—E. W. Cothran.............0s 000% Roxton, 
Leon Coanty—W. P. Bankston: yo. ¢ eh cc eres Buffalo, 
McCulloch County—M. C. Stearns............... Brady, 
McLennan County—Dr. N. G. LeGear............. Waco, 
Medina County—H. L. Mofield.................. Hondo, 
Milam County—A. R. Graham............+.5.+-: Milano, 
Refugio County—W. C. Collier...............045: Goliad, 
San Patricio County—Wm. Atchley.............. Mathis, 
Uvalde County—S. H. Stephens................. Uvalde, 
Victoria Connty—M. B. Tally... 2... 5.00.0 -rae> Victoria, 
Ward ‘County—J. W. E. Basham............... Barstow, 
Wilson County—Victor Boeer............... Jourdanton, 


Zavala County—J. B. King 


Batesville, 


Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
"Texas. 
Texas. 
Texas. 
Texas, 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 
Texas. 


USS AGRICULTURAL EXPERIMENT SHEN: 


CIRCULAR NO. 15 JUNE, 1916 


A Milk House for Texas 


i Il 


SPOSTOREICS: 
COLLEGE STATION, BRAZOS LSI TEXAS 


AUSTIN, TEXAS 
VON BOEGKMANN-JONES CO., PRINTERS 


A237-5m-6-12-16 


TEXAS AGRICULTURAL EXPERIMENT STATION 


CIRCULAR NO. 15 JUNE, 1916 


A Milk House for Texas 


BY 


PEROVRBODES 


Assistant Professor of Agricultural Engineering 
Agricultural and Mechanical College of Texas 


POSTOFFICE: 
COLLEGE STATION, BRAZOS COUNTY, TEXAS 


AUSTIN, TEXAS 
Von BoECKMANN-JONES Co., PRINTERS 
1916 


‘ 

ies . 4 * 
uy a hm < 
Seon yee 1 ay 


>= 
. 


SS PPR ihite, 
by die 


ail - »* 
1 a5 
, 7 
pes» S 
> { 
a 7 
, 7 
i 
_ _ A : 
y= ra — 7 
7 is 
- 
a 
i. 
‘ 
s 
4 
' 
* 


A MILK HOUSE FOR TEXAS 


BY 


Leroy RHOoDES* 


‘ 


The purpose of this circular is to present to the dairy farmers of 
Texas plans for a milk house to be built near the dairy barn, and 
sufficient in size to provide room for handling the milk from twenty 
or more cows. 

The plans shown in this circular (Figure 1) consist of four drawings 
and a bill of materials. The first drawing shows half of the build- 
ing as side elevation, and the other half as framing detail. The 
second drawing is an end view, showing the framing. The lower 
drawing shows the floor plan with the location of the various apparatus 
such as churn, aerator, separator, tester, washing vat, boiler, and fuel 
bin. At the right of the floor plan is shown a cross-section of the 
concrete foundation and floor. The location of the semi-circular drain 
should be noted in the last-mentioned drawing. In the upper corner 
_at the right is shown a section of the wall at the point where the record 
sheet holder is attached. This drawing shows the construction de- 
tails of the record sheet holder. A ‘bill of materials is included, and 
by getting local prices a person who intends to build may make a fair 
estimate of cost. 

Three photographs were taken of Hike milk house now in use at the 
Feeding and Breeding Station, College Station, and are reproduced 
herein as Figures 2, 3 and 4. With the exception of a few details 
of arrangement on the inside, this house is the same as the one for 
which plans are shown herewith. 

Figure 2 shows the relation between the milk house and the dairy 
barn in the background; also the loading platform on the end and 
the screened sun porch for hanging the milk utensils. 

Figure 3 shows the other side of the house and its main entrance. 
The passageway between the barn and the milk house is shown cov- 
ered. This is a great help in rainy weather, but is not essential. 
Two doors are shown in this view, but in the plans only one is used 
and should be sufficient for all purposes. These two figures will give 
the reader a pretty good idea of how the building will look when con- 
structed. By referring to the plans as he reads, one should have no 
trouble in understanding the descriptions and explanations which 
follow. 

The milk from each cow should be taken care of as soon as drawn 
and not left to stand in the bucket in the barn. To make this easy 


*Assistant Professor of Agricultural Engineering, Agricultural and Mechani- 
eal College of Texas, College Station, Texas. 
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the milk house should be located not further than twenty feet from 
the barn, and twelve or fifteen feet is better. The end of the house 
with the loading platform should face the south, as is shown in Figure 
1. This allows the afternoon sun to strike the utensils hung in the 
screened porch. As is shown in Figure 2, the side door should be the 
one nearest the door of the dairy barn as the milk is most conveniently 
handled when brought in. through this door. The milk scales should 
be located just inside this door near the record sheet, so that the 
weight of each cow’s milk can be recorded as soon as taken. The 
detailed drawing in the upper right-hand corner shows the construc- 
tion of the holder for the record sheet. The sheet is tacked to this 
holder, which is hinged at the wall so that it may be folded back out 
of the way when one is scrubbing the floor or doing other work in 
the room. This arrangement also prevents the accumulation of dust 


Figure 2. Side View of Milk House, Showing Screened Sun Porch. 


on the sheet when not in use. Just to the right of the door as one 
enters is a rack with several shelves built in the wall and open to 
both the separating room and the testing room. After the milk is 
brought in and its weight recorded, a sample is taken for testing. 
The sample bottle is put on one of the shelves of the rack and when 
all the milk has been taken care of the samples are taken from the 
other side of the rack and tested together. 

The aerator, churn and separator are shown in what is thought to 
be the best positions. This arrangement, however, may be varied to 
suit individual preference. With the arrangement as shown the steam 
is piped by the shortest distance from the boiler to the washing vat 
and to the turbine of the separator. A steam pipe is also. carried 
across to the tester to furnish steam for its operation. The exhaust 
steam is carried out through the pipe extending through the roof, as 
shown in the end framing view, 
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The dimensions of the loading platform are shown to be four by 
eight feet. If it is desired to load the cans into the wagon at the 
rear, this platform may be made four feet square, so that the rear 
wheels of the wagon will straddle it. 


Figure 3. End View of Milk House, Showing Unloading Platform. 


Figure 4. General View of Milk House and Dairy Barn. 


Either shingles or prepared roofing may be used on the roof. If 
the prepared roofing is used, the sheathing must be laid tight. 

It is intended in the plans shown to cover the inside of the build- 
ing with shiplap laid horizontally. If it is carefully put on, there 
should be no trouble from water splashing and entering the cracks. 
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If desired, however, the shiplap may be put on vertically. The con- 
crete extends two feet above the floor and this should be sufficient to 
take care of all splashing when one is scrubbing the floor. 

One should take great care in building the concrete forms, and in 
mixing and finishing the concrete. The forms should be well braced 
to prevent bulging and should be made of smooth boards. By churn- 
ing the concrete with a spade or thin paddle just after it is poured, 
one can push back the crushed rock or gravel from the surface and 
thereby leave a smooth, compact finish, which is easily kept clean. 
The walls and foundation should be reinforced at the corners and the 
mixture should be wet enough to run. The proportions should be 
one part cement, two parts sand,. and four parts gravel or crushed 
rock. Six inches is sufficient thickness for these walls if the 1:2:4 
mixture is used. If a leaner mixture is used it will be necessary to 
makes the walls thicker. The floors should be finished smooth with 
the trowel and have a slope of one inch in fourteen feet toward the 
open drain at the back of the house. This drain is in two parts and 
slopes from each end of the building to the middle of the back side. 
The two drains empty separately, as the one in the separator room 
will, perhaps, be used more than the other. The two ends join at 
the trap, which should be six inches in diameter. This trap prevents 
gases from coming back through the title that leads the water away 
to the septic tank, if one is provided. If no septic tank is provided 
the outlet may be placed on a hillside, but not closer than 200 yards. 

If desired, the drains may be carried through the building with 

gratings at the center of each room. In this case the floors should 
slope toward the gratings. It is thought that the drains are more 
easily cleaned and that there will be less danger of clogging, when 
constructed as shown in the floor plan. The drain at the right passes 
through the wall between the boiler room and washing room “and then 
empties at the right of the concrete steps leading to the sun porch. 

All doors and windows are screened, and special care should be 
taken to keep out flies. The boiler and fuel bin are located in a 
separate room, so that the dirt, which necessarily goes with the handling 
of fuel, will not reach the milk. 
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DIRECTIONS FOR PREPARATION OF VETERI- 
NARY SPECIMENS FOR EXAMINATION. 


The Veterinary Department invites the citizens of the State to call 
on it whenever its services are needed. A great majority of the speci- 
mens that are sent in reach us in such a condition that satisfactory 
service is impossible. If the following directions for collecting the 
material are observed. we can give much more prompt and accurate 
results. As a great many relate to contagious diseases in which the 
blood is infected, the following directions for preparing samples of blood 
should be carefully followed: 


Blood Smears.—These consist of a very thin layer of blood spread 
on the surface of a picce of glass, and dried. It is very convenient to 
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prepare these on pieces of glass, say, 1x3 inches and one-sixteenth inch 
thick. The glasses should be clean and warm. In emergencies, frag- 
ments of window glass will answer the purpose. The smear is made 
by placing a smal! drop of blood on a glass slide, and spreading it with 
another piece of glass that has a straight edge, so that the blood follows 
and dries quickly jn a thin layer. (See Figure 1.) It may be easier 
for one having had no experience in this work to push the drop of blood 
ahead of the glass used as a “scraper.” (See Figure 2.) Both meth- 
ods yield satisfactory results after a few trials. 
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It is impossible for one to make good smears when the temperature 
is below, say, 80° F. To overcome this, we heat several building bricks 
on a stove, wrap them in newspapers and carry them to the sick animal. 
The glasses are laid on the bricks until they become blood warm and 
the blood smears will then become dried very quickly. In warm weather 
the dried smears must be put in boxes or otherwise protected from flies. 

Please do not send us blood in a dirty bottle or a fruit jar, or put 
some of it between two pieces of glass and permit it to dry there, or 
split an Irish potato and enclose a few drops, because we cannot use 
such specimens with any degreé of accuracy. 


If it becomes necessary to send in a quantity of blood, obtain a hypo- 
dermic syringe, put it in a basin of cold water and heat it until the 
water has boiled five to ten minutes. This will sterilize it. Remove the 
basin from the fire, and wait for the water to cool to blood heat. Then 
fill the syringe with blood and forward it, with its needle, to us; we 
will return it to vou. If the animal is alive, shave the hair off the 
jugular vein, tie a strong hemp cord around the neck so that the vein 
will fill with blood, then fill the syringe directly from the vein. If the 
animal has been dead only a short time, say, an hour or so, the syringe 
may be filled from the heart. If the animal has been dead several 
hours, it is generally useless to attempt to collect samples of blood 
because by this time it has become contaminated with bacteria from 
the bowels. 
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If no syringe is at hand, cut off an ear, close to the head, and send 
it to us. We usually can find enough blood in the ear to make labora- 
tory tests. 


ANTHRAX. 


Tf anthrax is suspected as the cause of death, make several blood 
smears on pieces of glass or draw a small quantity of blood directly 
from the vein into a sterile syringe, and then send the syringe and its 
needle to us, or cut off an ear close to the head, wrap it in sterile gauze 
and forward it. Having done so, wash your hands with great care 
before eating any food, putting your fingers in your mouth, or using 
the hands for any purpose. 


BLACKLEG. 


With a clean sterile knife, cut an ounce or so of the black, frothy 
flesh and put it at once in a clean, sterile wide-mouthed bottle. 


TEXAS FEVER. 


Make blood smears from the heart-muscle, spleen and kidney, imme-. 
diately after death and send them to us for microscopic examination. 


TUBERCULOSIS. 


The detection of tuberculosis in blood and milk is a difficult matter. 
Smears, on thin cover glasses, may be made for young tumors of tuber- 
culosis, but old abscesses seldom yield material for a positive test. It 
is usually best to test the living animal with tuberculin. (See Farmers’ 
Bulletin No. 351.) 


TOG CHOLERA. 


It is usually best to send us one of the sick pigs or one that has 
just died. 


GLANDERS. 


It is usually best to test the living animal with mallein. If the 
guinea pig test be desired, make a swab by taking a piece of wire, say, 
eight inches long, and wrapping a piece of absorbent cotton on one end 
of it. Place this in a glass tuhe, and plug the neck of the tube with 
cotton. Sterilize by dry heat for fifteen minutes or more, until you 
notice the cotton turn yellow in color. When it has cooled, pass the 
swab on the wire up to the end of the horse’s nostril, revolve so as to 
collect the desired material. and immediately replace the swab in the 
glass tube. 

Tf farey be suspected, shave the hair off one of the buds, open it with 
a clean, sterile knife, and collect some of the discharge on a cotton 
swab, prepared as above directed. (Sce Figure 4.) 
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RABIES. 


Examinutions for rabies are not made at College Station. If an ani- 
mal be suspected of having rabies, confine it in a cage from which escape 
is impossible, and await developments. Jf it dies, cut the head off about 
half way between the ears and shoulders, place it in a clean metal vessel, 
and pack this in a wooden box surrounded by chipped ice. and forward 
it to the Pasteur Institute at Austin, Texas. If people have been bitten 
by a dog suspected of having rabies, it is best that they go at once to 
Austin to consult experts there. Waste no time on the so-called “mad- 
stones.” 

MILK. 


Fit several small bottles with corks and boil them for ten minutes 
in a vessel of water. The corks must be held under the water with 
forceps or fixed on hatpins. 

When they have cooled to blood heat, wash your hands and the teats 
of the cow with great care; then milk from the diseased teats directly 
into the bottles. Insert the stopper without touching it with the fingers. 
Labe! the bottles so they can be identified. These milk samples should 
be secured by milking the cow in the open air and not in any building. 


SKIN DISEASES. 


Skin diseases due to fungi, such as “ring-worm,” are usually easily 
_ diagnosed by examination of scrapings taken from the margin of the 
“Ting.” These may be collected in an ordinary envelope. 

If “itch-mites” are suspected, put the scabs in a small bottle, because 
the mites often leave the scabs and we are unable to find them, if 
envelopes be used. 

Address all shipments to the Veterinary Department, College Station,, 
Texas. 
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THE TEXAS FOUL BROOD LAW. 


BY F. B. PADDOCK, M. S., ENTOMOLOGIST IN CHARGE; STATE 
ENTOMOLOGIST. 


The present foul brood law of Texas was enacted by the Thirty-third 
Legislature, approved March 27, 1914, and became a law ninety days 
later. It embodies many advantages over the previous law. 

The Entomologist in Charge, Division of Entomology, Texas Agri- 
cultural Experiment Station, is named in the law as the State Ento- 
mologist who is charged with the enforcement of the law. 


General Laws of Texas, Thirty-third Legislature. 
(He 8. No..117) CuHapter 51. 


An Act to amend Chapter CXXVI of the Acts of the Regular Session 
of the Twenty-eighth Legislature, entitled “An Act to provide for 
the protection of honey bees against foul brood and other contagious 
diseases, and providing that all beekeepers report to the State Ento- 
mologist when infectious diseases exist; providing for collecting the 
expense of eradicating the disease, and fixing the charges upon the 
owner or agent of the bees; providing for the extermination of all 
contagious diseases; and providing penalties for the violation of any 
of the provisions of this Act,’ and declaring an emergency. 


Be it enacted by ihe Legislature of the State of Texas: 

Section 1. That Chapter CXXVI of the Acts of the Regular Session 
of the Twenty-eighth Legislature be, and the same is, hereby amended 
so as to hereafter read as follows: 

Section 2. That for the purpose of carrying out the provisions of 
this Act, the Entomologist of the Agricultural Experiment Station of 
the Agricultural and Mechanical College of Texas shall be the State 
Entomologist of this State, and as such it shall be his duty to enforce 
the provisions of this Act and to issue such rules, regulations, etc., as 
are hereinafter required. As State Entomologist he shall receive no 
fees or remunerations other than his regular salary as Entomologist of 
the Experiment Station and State Entomologist; provided, that he may 
be reimbursed for necessary expenses incurred in discharge of his duties 
as State Entomologist. He shall employ such assistants and inspectors 
as may be necessary, subject to the approval and confirmation of the 
Director and Governing Board of the Texas Agricultural Experiment 
Station. He shall make an annual report to the Director and Govern- 
ing Board of the Experiment Station, such report giving a detailed 
account of all funds received and disbursed, and for what purpose, as 
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well as a full report upon all prosecutions, etc., made under the pro- 
visions of this Act. 

Section 3. The said State Entomologist shall have full and plenary 
power to deal with all contagious or infectious diseases of honey bees 
which, in his opinion, may be prevented, controlled or eradicated; and 
shall have full power and authority to make, promulgate and enforce 
such rules, ordinances, orders and regulations, and to do and perform 
such acts as, in his judgment, may be necessary to control, eradicate 
or prevent the introduction, spread or dissemination of any and all con- 
tagious diseases of honey bees as far as may be possible, and all the 
rules, ordinances, orders and regulations of said State Entomologist 
shall have the force and effect of the law in so far as they conform to 
the genera! laws of this State and the United States. The State Ento- 
mologist, in the exercise of the power and authority herein delegated, 
shall nave authority to prohibit the shipment or bringing into this State 
of any honey bees, honey, honey-comb, or articles or things capable of 
transmitting contagious or infectious diseases of bees, from any State, 
Territory or foreign country, except under such rules and regulations 
as may be adopted and promulgated by said State Entomologist. 

Section 4. All honey bees shipped or moved into this State shall 
be accompanied by a certificate of inspection signed by the State Ento- 
mologist or State Foul Brood Inspector of the State or country from 
which shipped. Such certificates shall certify to the apparent freedom 
of the bees, and their combs and hives, from contagious and infectious 
diseases and must be based upon an actual inspection of the bees them- 
selves within a period of sixty days preceding date of shipment. The 
shipper of such bees is hereby required to file with the State Entomolo- 
gist at College Station, Texas, at least ten days in advance of such 
shipment, a certified copy of said certificate, together with the names 
and addresses of both consignor and consignee; provided, that when 
honey bees are to be shipped into this State from other States or coun- 
tries wherein no official apiary inspector or State entomologist is avail- 
able, the State Entomologist of Texas may issue permit for such ship- 
ment upon presentation of suitable evidence showing such bees to be 
free from diseases. Shipments of bees arriving at points within this 
State, not accompanied by the certificate herein described, shall be 
subject to confiscation and destruction by the State Entomologist or 
his assistants. This requirement shall not apply to shipments of live 
bees in wire cages, when without combs or honey. 

Section 5. Tt shall be unlawful for railroad companies, express com- 
panies or other common carriers to accept for shipment, between points 
within this State, any honey bees, used honey combs, used bee hives 
or fixtures, except under such regulations and provisions as the State 
Entomologist shall prescribe. 

Section 6. The State Entomologist, through himself, assistants or 
inspectors, shall have authority to seize and confiscate any shipments 
of diseased bees found in transit in this State, or found in any depot, 
express office, storeroom, car, warehouse or premises awaiting transpor- 
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tation or delivery, and the State Entomologist, through himself or 
assistants, shall have authority to enter, during ordinary business hours, 
any depot, express office, storeroom, car, warehouse, or premises for 
the purpose of inspecting any shipment of honey bees therein which 
he may have reason to believe are or may be infected with a contagious 
or infectious disease or which he may have reason to believe are being 
transported or have been or are about to be transported in violation of 
any of the provisions of this Act. 

Section 7. In the discharge of the duties herein delegated the State 
Entomologist, and his assistants and inspectors, shall have authority 
to enter, during ordinary business hours, any premises, public or pri- 
vate, wherein may be located any honey bees, or wherein he or they 
may have reason to believe any honey bees are kept or located, for the 
purpose of examining said bees and determining whether or not they 
are infected with any contagious or infectious disease. 

Section 8. The State Entomologist shall have authority to declare 
a protective quarantine in any district, county, precinct or other defined 
area wherein foul brood or other contagious disease of bees is not known 
to exist, or wherein any disease of bees is being eradicated in accord- 
ance with the provisions of this Act, said quarantine to prohibit the 
movement or shipment, into said district, county, precinct or other 
area, of any bees, honey, appliances or other things capable of trans- 
mitting the disease or infection, except under such rules and regula- 

tions as he shall prescribe. 

' Section 9. The State Entomologist shall have authority when, in 
his opinion, public welfare and necessity require it, to place a restrictive 
quarantine upon any district, county, precinct, or other defined area 
wherein are located any honey bees infected with contagious or infec- 
tious disease, said quarantine to prohibit the movement or shipment 
therefrom of any bees, honey, appliances or other things capable of 
transmitting the infection, except under such rules and regulations as 
he shall prescribe. 

Section 10. Queen bees and their attendant bees shall not be sold 
or offered for sale in this State unless accompanied by a copy of a 
certificate from a State or government entomologist or apiary inspector 
to the effect that the apiary from which said queen bees are shipped has 
been inspected within the preceding twelve months and found apparently 
free from contagious and infectious diseases, or by a copy of a state- 
ment by the beekeeper made before a notary public or other officer 
having a seal that the bees are not diseased to the best belief of affiant, 
and that the honey used in making the candy contained in the queen 
cage has been diluted and boiled for at least thirty minutes in a closed 
vessel. 

Section 11. Any person, firm or corporation violating any of the 
provisions of this Act, or violating any of the rules, quarantines, orders 
or regulations of the State Entomologist issued in ‘Hecordatice with the 
provisions of this Act, shall be deemed guilty of a misdemeanor, and 
shall, upon conviction thereof, be fined in any sum not less than twenty- 
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five nor more than two hundred dollars. All prosecutions under this 
Act shall be commenced and carried on in any county of the State 
affected by the violation of said orders, quarauitines, rules or regula- 
tions, and the said State Entomologist may enjoin any threatened or 
attempted violation of his orders, quarantines, rules or regulations in 
any court of competent jurisdiction, or take any other civil proceedings 
necessary to carry out and enforce the provisions of this Act. It shall 
be the duty of the Attorney General and the various county, and district 
attorneys to represent said State Entomologist, whenever called on to 
do so; ‘and said State Entomologist, in the discharge and enforcement 
of the duties and powers herein delegated, s shall have the authority to 
compel the production for examination by said State Entomologist, or 
anyone designated by him, of all books, papers and documents in the 
possession of any person; to take testimony, and compel the attendance 
and examination under ‘oath of. witnesses; and it 1s hereby made the 
duty of the various sheriffs and constables throughout the State to serve 
all papers, orders, summons and writs that may be delivered te them 
by said State Entomologist and to protect the State Entomologist or 
his assistants or inspectors in the discharge of their duties, as herein 
defined whenever called upon to do so. The State Entomologist is 
authorized when necessary to apply to any court of competent juris- 
diction for the necessary writs and orders to enforce the provisions of 
this article, and in such cases he shall not be required to give bond. 

Section 12. For the purpose of disseminating knowledge regarding 
honey bees and their diseases, the State Entomologist shall publish 
methods and directions for treating, eradicating or suppressing con- 
tagious or infectious diseases of honey bees, including the rules and 
regulations provided for in Sections 2, 3, 5, 8, and 9, and such other 
information as he shall deem of value or necessity to the beekeeping 
interests of the State. 

Section 138. If any owner of, or person having control or possession 
of any honey bees in this State, knows that any bees so owned and 
controlled are affected with American foul brood, or any other con- 
tagious or infectious disease, or knows of any cther bees so diseased, it 
shall be and is hereby made his duty to at once report such fact to the 
State Entomologist at College Station, Texas, setting out in his said 
report all the facts known with reference to said infection. 

Section 14. The State Entomologist shall have full power in his 
discretion to order any owner or possessor of bees dwelling in hives 
without movable frames, or not permitting of ready examination, to 
transfer such bees to a movable frame hive within a specified time. 
In default of such transfer the State Entomologist may destroy, or 
order destroyed, such hives, together with the honey, frames, combs and 
bees contained therein, without recompense to the owner, lessee or 
agent thereof. . 

Section 15. If at any time the State Entomologist finds, or has 
reason to believe, that the owner or keeper of any bees, or the owner 
of any apiaries has refused or is refusing to comply with any or all of 
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the rules and regulations hereinbefore provided for, then and in that 
event the State Entomologist is hereby authorized to inspect or cause 
to be inspected said bees, and, if necessary, burn diseased colonies, ap- 
pliances and honey, and do any and all things necessary in the premises 
to eradicate foul brood or any other contagious or infectious disease 
of bees. 

Section 16. When any owner or possessor of bees shall fail to carry 
out the instructions of the State Entomologist as hereinbefore set forth, 
the State Entomologist, or his assistants or inspectors, shall carry out 
such destruction or treatment and shall present to the owner or pos- 
sessor of said bees a bill for the actual cost of such destruction or 
treatment, including the cost of such hives, foundations, etc., as may 
be necessary for proper treatment of the disease. In the failure of the 
owner or possessor of such bees to pay said bill within thirty days after 
the delivery of same to himself, tenant or agent, or within thirty days 
after mailing same to his usual postoffice address, the State Entomolo- 
gist shall certify to the county attorney of the county wherein such 
bees were located, the amount and items of such bill; and the county 
attorney shall file suit for the recovery of said account. All moneys 
recovered by the county attorney for such destruction or treatment shall 
be paid into the hands of the State Treasurer, to become a part of the 
fund for carrying out the provisions of this Act. 

Section 17. If any owner or keeper of any diseased colonies of bees 
shall barter, give away, sell, ship or move any infected bees, honey or 
appliances, or shal] expose any, other bees to the danger of infection 
of the disease, or shall refuse or neglect to make report as provided in 
Section 13 of this Act, he shall be deemed guilty of a misdemeanor 
and upon conviction thereof shall he fined in any sum not less than 
twenty-five nor more than two hundred dollars. 

Section 18. It shall be unlawful for any person, firm or corporation 
to expose, on their own premises or elsewhere, any honey, hives, frames, 
combs, brood or appliances known to be infected by foul brood or other 
dangerous disease of bees, in such a manner that honey bees may have 
access to same; and it shall be unlawful to sell, offer for sale, barter, 
give away, ship or distribute any honey taken from a colony or ‘colonies 
of bees infected with foul brood or other infectious or contagious dis- 
ease. Violation of this section shall be deemed a misdemeanor and any 
person, firm or corporation convicted thereof shall be fined in any sum 
not less than twenty-five nor more than two hundred dollars. 

Section 19. Anyone who shall seek to prevent any inspection of 
bees, honev or appliances under the direction of the State Entomologist, 
in accordance with this Act, or who shall attempt to prevent the dis- 
covery or treatment of diseased honey bees, or who shall attempt to 
intimidate the State Entomologist, or his assistants or inspectors, or 
otherwise interfere with them in the lawful discharge of their duties 
as herein defined shall be deemed guilty of a misdemeanor, and shall, 
upon conviction, be fined in any sum not less than twenty-five nor more 
than two hundred dollars. Prosecutions under the provisions of this 
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section shall be instituted in any county of the State in which the 
offense is committed. 

Section 20. All fines collected for prosecutions under the provisions 
of this Act shall be paid to the State ‘Treasurer, to become a part of 
the fund for carrying out ihe provisions of this Act. 

Section 21. The State Entomologist, his assistants and inspectors, 
shall not be required to give bond or security in any legal proceedings 
which he or they may institute or defend in any court of justice in 
this State. 

Section 22. All laws or parts of laws in conflict with or inconsistent 
with this Act be and the same are hereby repealed. 

Section 23. The fact that American foul brood now exists and is de- 
stroying honey bees in at least twenty-two counties in Texas, and that 
there is now no adequate statute permitting the immediate suppression 
and control of this and other contagious diseases of honey bees, creates 
an emergency and an imperative public necessity requiring the sus- 
pensicn of the constitutional rule which requires bills to be read on three 
several days, and the same is so suspended, and this Act shall take 
effect and be in force from and after its passage, and it is so enacted. 


Notrr.—H. B. No. 11 passed the House of Representatives March 8, 
1913, but no vote given; passed the Senate by a two-thirds vote, yeas 
28, nays 0. 


Approved March 27, 1913. 


Took effect 90 days after adjournment. 
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FOUL BROOD REGULATIONS. 


Effective on and after March 1, 1916. 


The following regulations have been adopted by the State Entomolo- 
gist in accordance with the requirements of Sections 3 and 8 of the 
Foul Brood Law. 

These regulations are intended to facilitate the work of foul brood 
eradication, and while, in some few instances, their operation may cause 
temporary inconvenience to a few individuals, a careful study of them 
will, we believe, convince every beekeeper that they are no more stringent 
than is necessary to secure uniform action and co-operation. In fact, 
these regulations have been adopted primarily for the purpose of secur- 
ing concerted action of the beekeepers in dealing with the foul brood 
scourge, in order that the disease may be successfully controlled and 
eradicated. 

We earnestly request the full co-operation of every Texas beekeeper in 
securing a full compliance with these regulations, as well as with the | 
Foul Brood Law itself. 

At the end of this circular will be found the names and addresses of 
the inspectors assigned to duty in the counties which are quarantined. 
These inspectors are all practical, experienced beekeepers themselves and 
have the interests of the bee men thoroughly at heart. The inspectors 
are paid for their services by the State through the State Entomologist, 
and no charge is made by them for advice, inspection of bees,, or for 
Assistance rendered in the treatment of diseased colonies and apiaries. 
They do not, however, do work outside of the counties assigned them 
except upon special instructions from the State Entomologist. 


BOX HIVES. 


Regulation 1.—Whereas, Section 3 of the Foul Brood Law of Texas 
empowers the State Entomologist to make regulations for eradicating 
and controlling diseases of bees in the State of Texas; and 

Whereas, a contagious disease cannot be eradicated when the bees 
cannot be inspected, therefore, it is hereby ordered that on and after 
July 1, 1916, the honey hees in Atascosa, Bee, Bell, Berar, Delta, Hllis, 
Frio, Goliad, THTunt, Lamar, McCulloch, Mclennan, Medina, Milam, 
San Patricio, Refugio, Uvalde, Victoria, Wilson, and Zavala Counties 
shall be kept only in movable frame hives, permitting of ready exami- 
nation. The keeping of bees in box hives, “gums,” logs, barrels or other 
domiciles, within these counties, is unlawful. Bees kept in any form of 
hive except one containing movable frames permitting of ready exami- 
nation, within these counties, are subject to destruction by the county 
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inspector at the owner’s expense, as provided by Section 14 of the Foul 
Brood Law. 


COUNTY QUARANTINES. 


Atascosa County. 


Regulation 2.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Atascosa 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Atascosa County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Bee County. 


Regulation 8—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Bee 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the hees, honey, apphances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Bee County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Bell County. 


Regulation 4.—No bees, honey, appliances or other things capable 
of transmitting foul brood shall be moved or shipped into Bell 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey. applances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Bell County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Bexar County. 


Regulation 5—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Bexar 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 


brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Bexar County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Brazos County. 


Regulation 6—No bees, honey, apphances, or other things capable 
of transmitting foul brood shall be moved or shipped into Brazos 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Brazos County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Delta County. 


Regulation 7—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Delta 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Delta County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Ellis County. 


Regulation 8—No hees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Ellis 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Ellis County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Frio County. 


Regulation 9.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Frio 
County, Texas, from any other county, unless accompanied by the health 


certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Frio County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately wpon their arrival at destination. 


Goliad County. 


Regulation 10.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Goliad 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Goliad County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Hunt County. 


Regulation 11.—No bees, honey, appliances, or other things capable 
of -transmitting foul brood shall be moved or shipped into Hunt 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, apphances, or other things capable of transmitting foul 
brood, are moved; provided; that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Hunt County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Lamar County. 


Regulation 12.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Lamar 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Tamar County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. j 


McCulloch County, 


Regulation 13.—No bees, honey, appliances, or other thines capable 
of transmitting foul brood shall be moved or shipped into McCulloch 
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County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, applances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of McCulloch County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


McLennan County. 


Regulation 14.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into McLennan 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of McLennan County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Medina County. 


Regulation 15.—No bees, honey, apphances, or other things capable 
of transmitting foul brood shall be moved or shipped into Medina 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Medina County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Milam County. 


Regulation 16.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Milam 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Milam County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 
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Refugio County. 


Regulation 17.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Refugio 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved ; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Refugio County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


San Patricio County. 


Regulation 18—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into San Patricio 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of San Patricio County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Uvalde County. 


Regulation 19.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Uvalde 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Uvalde County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Victoria County. 


Regulation 20.—No bees, honey, appliances, or other things capable 
of sigan: foul brood shall be moved or shipped into Victoria 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey. appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Victoria County whereby the bees, honey, appliances, 
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or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Wilson County. 


Regulation 21.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Wilson 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Wilson County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Zavala County. 


Regulation 22.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Zavala 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Zavala County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Given under my hand and seal, at College Station, Texas, this 1st 
day of February, 1916. 
(Signed) F. B. Pappocr, 
State Entomologist. 


FOUL BROOD REGULATIONS. 


Effective on and after September 1, 1916. 


BOX HIVES. 


Regulation 24.—It is hereby ordered that on and after September 1, 
1916, the honey bees in Comal, Falls, Fannin, Guadalupe, Hays, Leon 
and Ward Counties shall be kept only in movable frame hives, permit- 
ting of ready examination. The keeping of bees in box hives, “gums,” 
logs, barrels, or other domiciles, within these counties, is unlawful. 
Bees kept in any form of hive except one containing movable frames 
permitting of ready examination, within these counties, are subject to 
destruction by the county inspector at the owner’s expense, as provided 
by Section 14 of the Foul Brood Law. 


COUNTY QUARANTINES. 


Regulation 25.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Comal 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Comal County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may he inspected 
immediately upon their arrival at destination. 


Regulation 26.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Falls 
County, Texas, ‘from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood. are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Falls County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Regulation 27.—No bees, honev, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Fannin 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the hees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Fannin County whereby the bees, honey, appliances, 
or other things capable of Aone foul brood may be inspected 
immediately upon their arrival at destination. 
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Regulation 28—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Guadalupe 
County, ‘Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Guadalupe County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Regulation 29.—No bees, honey, appliances, or other ‘things capable 
of transmitting foul brood shall be moved or shipped into Hays 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Hays County whereby the bees, honey, appliances 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


regulation 30.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Leon 
County, Texas, from any other county, unless accompanied by the health 
“certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Leon County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be’ inspected 
immediately upon their arrival at destination. 


Regulation 31.—No hees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Ward 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Ward County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 


Given under my hand and seal, at College Station, Texas, this 1st 
day of May, 1916. 
(Signed) F’. B. Pappocx, 
State Entomologist. 


FOUL BROOD REGULATIONS. 


Effective on and after March 1, 1917. 


BOX HIVES. 


Regulation 32.—It is hereby ordered that on and after August 31, 
1917, the honey bees in Anderson, El Paso and Live Oak Counties shall 
be kept only in movable frame hives, permitting of ready examination. 
The keeping of bees in box hives, “gums,” logs, barrels, or other domi- 
ciles, within these counties, is unlawful. Bees kept in any form of 
hive except one containing movable frames permitting of ready exami- 
nation, within these counties, are subject to destruction by the county 
inspector at the owner’s expense, as provided by Section 14 of the 
Foul Brood Law. 

COUNTY QUARANTINES. 


Regulation 33.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Anderson 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey, appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Anderson County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 

Regulation 34.—No bees, honey, appliances, or other things ‘capable 
of transmitting foul brood shall be moved or shipped into El] Paso 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey. appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Hl Paso County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 

Regulation 35.—No bees, honey, appliances, or other things capable 
of transmitting foul brood shall be moved or shipped into Live Oak 
County, Texas, from any other county, unless accompanied by the health 
certificate of the County Apiary Inspector of the county from which 
the bees, honey. appliances, or other things capable of transmitting foul 
brood, are moved; provided, that in case there is no county inspector 
in the county where these originate, arrangements may be made with 
the inspector of Live Oak County whereby the bees, honey, appliances, 
or other things capable of transmitting foul brood may be inspected 
immediately upon their arrival at destination. 

Given under my hand and seal, at College Station, Texas, this 1st 
day of December, 1916. 


(Signed) F. B. Pappocxr, 
State Entomologist. 
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INFORMATION. 


Parues wishing to ship bees or honey owt of quarantined counties 
to another should apply for certificate to the county inspector of the 
county from which the bees or honey are to be shipped. 

Parties wishing to ship bees or honey out of quarantined counties 
to counties not quarantined should apply for certificate to the county 
inspector of the county from which the bees or honey are to be shipped. 

Parties desiring to ship bees or honey into quarantined counties from 
counties not quarantined should apply direct to the State Entomologist, 
College Station, Texas, for certificate or for permit to ship subject to 
inspection of the bees or honey on their arrival at destination. 

Shipments of honey may be accompanied by an affidavit, secured from 
the State Entomologist, when inspection of bees by an inspector is not 
possible. 

Under no circumstances will permit be given to ship, sell or move 
diseased bees or honey from such hive anywhere within the State of 
Texas. 

- All certificates for movement of bees and honey will be limited. to 
thirty days following the date of inspection, but extensions of time on 
such certificates, in cases of emergency, may be secured on written ap- 
. plication to the State Entomologist. approved by the county inspector. 
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State Entomologist. 


Texas Experiment Station, College Station, Texas. 
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COUNTY APIARY INSPECTORS. 


For Anderson County—W. P. Bankston............-- Buffalo, Texas. 
For Atascosa County—G. F. Davidson............ Pleasanton, Texas. 
Hor, Bee County—-1b ii, JONES... 42sec ele. s ec me Beeville, Texas. 
For Bell County—R. EH. Watson..........:--:- Heidenheimer, Texas. 
Tors Dexart WOU by aie hence 1 FS Aelia ay ein ae ie Epes oe Ae kan 
For Brazos County—F. B. Paddock.......... ..College Station, Texas. 
For Comal County—John Donegan..........22..-..- Seguin, Texas. 
For Delta County—Jas. W. Traylor............. «as dunloe, Texas. 
Mork ilis Connty——T.  W. Burleson. 4... ss.cas8s en Waxahachie, Texas. 
Hore si Paso County —l on Gp Delis. cans.» seam ta. Sreenias Ysleta, Texas. 
Moreaballs, County=-Geo.. J. Miami 74 jase aes fae nas Marlin, Texas. 
For Fannin County—R. C. Abernathy.............. Ladonia, Texas. 
Hora brio: Commie Heras Littles | ciency Weds «alae Pearsall, Texas. 
HorsGolied “County—W...C., Collier... seus ees Goliad, Texas. 
For Guadalupe County—John Donegan.............. Seguin, Texas. 
Hor? Hays County—John Donegan: J. .n.+— 0. 2aeee ss Seguin, Texas. 
tor.tnnt. County-—W, HH. Whites. .....5 wees sens Greenville, Texas. 
Hor lamar County— Hy «W. Oothran... 2... 21. us ee Roxton, Texas. 
Por gleon) Countye-W.. Ph. bankstons... 4.6 2. etal Buffalo, Texas. 
For Live Oak County—......... Sin aon nek: Speed Ee Be Rta ice dl Oa ee taneer 
For McCulloch County—M. C. Stearns.......+......>.Brady, Texas. 
For McLennan County—N. G. LeGear....... Gee Pree Waco, Texas. 
hora Mi ecizag s(OUM TU iie asa nates apne tie. 6 Scena S RAW ete ene ene ine 
For Milam County—A. R. Graham................5. Milano, Texas. 
Morhetucia .Coumty——W. (GC; Collier... «ica. «d+ cm oon ee Goliad, Texas. 
For San Patricio County—Wm. Atchley.............. Mathis, Texas. 
For Uvalde County—S. H. Stephens................. Uvalde, Texas. 
For, Victoria, County—M. B. Tally.4..3 cas. eacecuen’ Victoria, Texas. 
For Ward County—J. W. EH. Basham............... Barstow, Texas. 
- For Wilson County—Victor Boeer.............:. Jourdanton, Texas. 


For Zavala County 


Wie Gem hal ee epaperr eh ee yee Ae Batesville, Texas. 


TEXAS AGRICULTURAL EXPERIMENT STATION 


CIRCULAR NO. 18 


DECEMBER, 1916 


DIVISION OF ENTOMOLOGY 


JUstls SyeVNi Oss ICAU Lle 


POSTORFIGE: 
COLLEGE STATION, BRAZOS COUNTY, TEXAS 


VON BOECKMANN-JONES CO., PRINTERS, AUSTIN, TEXAS 


1916 


7 2a 
el oe 
ams a 


ban Lae ' 


gat STALT 
vt ag? ures iSiace. nA er 


A25-1216-7500 


TEXAS AGRICULTURAL EXPERIMENT STATION 


CIRCULAR NO. 18 DECEMBER, 1916 


DIVISIONS OF, ENTOMOLOGY 


THE SAN JOSE SCALE 


P 


BY 
FO Be PADDOCK, IM. S., 


Entomologist in Charge; State Entomologist 


POSTORNCE: 
COLLEGE STATION, BRAZOS COUNTY, TEXAS 


aE 


VON BOECKMANN-JONES CO.. PRINTERS, AUSTIN, TEXAS 
1916 


THE SAN-IOSE SCALE, 


BY F. B. PADDOCK, M. 8., ENTOMOLOGIST IN CHARGE; STATE 
ENTOMOLOGIST. 


CHARACTER OF INJURY. 


The San Jose scale infests practically all portions of its host plants 
that are above ground—the trunks, limbs, and branches—and when 
abundant it may occur on the leaves and fruit. Injury results from 
the extraction, by the scale insects, of the juices of the plant. At first 
this merely checks growth, but as the insects increase in number the 
speedy killing of the branches and twigs follows, resulting finally in 
the death of the plants. A reddening effect is much in evidence in 
the form of red rings around the scales on the bark, especially of the 
apple and pear, jad on the fruits of tee plants, though not char- 
acteristic of any one scale species. 

On peach trees the scales have a tendency to infest the older limbs 
and branches to a greater extent than the newer growth, such as the 
‘wood one year old. On apple and pear trees, the terminal twigs are 
quite generally infested, and many of the young scales may find their 
way to the fruit, settling principally on the calyx and stem cavities. 
Most varieties of fruit trees and plants infested from the nursery 
perhaps never reach fruiting condition unless treatment is given them. 
Peach trees will usually be killed in two or three seasons, while pear 
or apple trees will maintain a feeble existence much longer. 

This insect, on account of its great similarity to certain other species 
of scale insects, may not be positively determined exce pt by specialists. 
The occurrence of diseased and dying branches showing severe scale 
infestation furnishes strong presumptive evidence of the presence of 
this pest, but specimens of infested twigs should be promptly submitted 
to a qualified person for examination, 


DESCRIPTION OF THE INSECT. 


The mature San Jose scale is small, grayish in color, circular in 
outline, somewhat convex, and with a nipple-like prominence in the 
center. The female scale is about the size of a pinhead; the male 
scale is much smaller and elongate. The insect proper is beneath the 
so-called scale, this being simply a waxy covering secreted by the soft, 
helpless, yellow “louse” for its own protection. Where trees and plants 
are only slightly infested, its presence is not readily detected by the 
easual observer, but in the case of severe infestation the bark of the 
tree and limbs will present an ashy-gray appearance, and on closer 
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examination will be found thoroughly incrusted with the scales, which, 
when scraped with a knife, will produce a yellowish, oily fluid. When 
the scales are abundant on the tree, the foliage also will be thoroughly 
infested, giving it a spotted and diseased appearance, which is readily 
observable at a distance of several feet. 


FIGURE 1—ENLARGED VIEW OF A GROUP OF SAN JOSE SCALES. 
(After Quaintance, Farmers’ Bulletin 650.) 


LIFE HISTORY AND HABITS. 


The San Jose scale passes the winter in an immature condition fixed 
to the bark of the host plant; the small, dark gray or blackish scales 
being just visible to the unaided eye. In early spring the growth of 
the scale begins, and the small, two-winged, active males issue from the 
male scales. After mating with the females, the males die. The 
females continue to grow, and in about a month begin the production 
of living young—minute, yellow, oval creatures—which upon very close 
examination may be observed without the aid of a lens, crawling here 
and ihere on the infested plants in an effort to find a suitable place 
for attachment. The young insect is active for some hours, but soon 
settles and pushes its slender, thread-like beak into the plant, and 
begins to feed by sucking out the sap. After this there is no move- 
ment from place to place, and the waxy covering, which often begins 
to develop before the insect has settled, sqon covers it completely. 
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In about twelve days the insects molt, and from this time on the 
male and female scales may be readily distinguished. From eight to 
ten days later the males change to pupae, and in from twenty-four to 
twenty-six days from birth the adult male emerges. The females reach 
maturity and begin the production of young in fom thirty-three to forty 
days from birth. An individual female may give birth, on the seasonal 
average, to about 400 young, and as the life cycle of the female covers 
but a few weeks, there may be several generations during a year, the 
number varying according to latitude. The progeny from one parent 
during the season have been estimated at 1,608,040,200 females.* It is 
thus easy to understand how the insect can so quickly destroy the plants 
infested, and why prompt control measures are necessary. With the 
approach of cool weather in fall, reproduction. gradually ceases and 
the scales in all stages enter hibernation. Most of the older and also 
most of the younger individuals perish during the winter, the survivors 
being those about one-third or one-half grown, as stated. 


MEANS OF DISTRIBUTION. 


The San Jose scale is distributed from one region to another prin-- 
cipally on nursery stock, scions, or budding and grafting material. 
After the insect once becomes established in a locality its spread is 
accomplished by various agencies. As explained under the natural his- 
tory of the insect, it is capable of movement only during a short period 
after birth. During this crawling stage the insects are able to. pass 
from tree to tree where the limbs are in contact, but it is by agencies 
independent of itself that it is principally distributed. Prominent 
among these factors are birds, which may alight upon infested trees, 
where the young insects may crawl upon their feet and be: subsequently 
deposited in other trees, sometimes at points quite remote. It is prob- 
able that the young are blown by strong winds from tree to tree; and 
they are carried by insects, such as grasshoppers, ladybird beetles, and 
ants. The crawling ‘ lice” may be transported considerable distances 
on the clothing of man, on vehicles, or on horses, or other live stock 
which may be in orchards for any purpose. 


FOOD PLANTS. 


The San José scale infests practically all deciduous fruit trees, such 
as apples, pears, peaches, and plums, and also many ornamental and 
shade trees. It is, however, seriously destructive to a much smaller 
number than that upon which it may actually maintain its existence. 


NATURAL ENEMIES. 


This insect is subject to attack by numerous predaceous and para- 
sitic enemies, which render important service in its control. The com- 
bined influence of these several agencies, howeyer, is not sufficient to 


*Quaintance, A. L. Farmers’ Bull. 650, p. 7. 


== 


make up for the enormous repreductive capacity of this insect. To 
preserve the plants from destruction, its control must be accomplished 
by artificial means, such as the use of sprays. 


CONTROL MEASURES. 


As has heen stated, the San Jose scale, in the absence of proper 
treatment, will quickly bring about the death of many plants of eco- 
nomic importance. Its presence, therefore, whether in orchards or 
on prized fruit trees, or other plants, should call for prompt action 
toward its control. It has been fully demonstrated that the scale may 
be very successfully controlled, and its presence merely requires one 
thorough treatment during the dormant period of each year. On ac- 
count of the general distribution of the pest, extermination measures 
are, in most cases, out of the question. 

Complaint sometimes comes from orchardists who have the scale to 
contend with, that the control of the insect is neglected by their neigh- 
bors, and they believe the presence of this scale adds materially to their 
own work. Undoubtedly the scale will spread from orchard to orchard, 
but thorough annual sprayings will prevent important injury, irre- 
spective of neglect in adjacent orchards. 

Where plants are thoroughly incrusted, with consequent death of 
branches and stunting of growth, it is generally advisable to dig out the 
trees at once and replace them with new ones. Before spraying in- 
fested trees, the dead and weakened wood should be pruned out, which 
will simplify the work of spraying and hasten the formation of new, 
sound wood. 


WASHES IN USE AGAINST THE SAN JOSE SCALE. 


There are several scale washes which may be employed in the control 
of the insect, and the one which can be most conveniently used and 
which is economical under the circumstances, should be selected. Thus, 
for spraving on a large scale, the orchardists could properly afford ex- 
penditures for the construction of cooking outfits for lime-sulfur 
wash, which would not be justified where only a few trees were in- 
volved. For a few plants it would be better to use some one of the 
prepared washes put up by manufacturers. In fact, many large orchard- 
ists prefer to use spravs of this class in preference to making the 
washes at home. All treatments, ‘if possible, should be made during 
the dormant period (in late fall or early spring, or even during the 
winter in mild climates), since washes of much greater strengths may 
be applied at this time than when the trees are in foliage. The aim 
is to use a wash about as strong as the tree will stand, thereby securing 
the maximum killing effect upon the insects. Stone fruits, such as 
peaches and plums, are more susceptible to injury from sprays than 


apples and pears, and an the former the lime-sulfur sprays should 
always be used. 


LIME-SULFUR WASH. 


The lme-sulfur wash has always been the standard remedy for the 
San Jose scale, and during the last few years has. come into wide use 
throughout the country. This wash is a chemical combination of the 
lime and the sulfur. Material of the proper strength for winter use 
must never be used on trees that are in leaf, as it will burn the foliage. 
The most effective season in which to apply the winter strength of lime- 
sulfur is the early spring, just before the buds begin to swell. It 
may he applied in the fall, however, any time after the leaves drop. 

There are three ways of preparing the winter wash of lme-sulfur: 
by diluting the commercial concentrated solution to the required 
strength; by making a concentrated solution at home and diluting when 
needed, and by making a solution which, when finished, is ready for 
use without diluting. 


COMMERCIAL CONCENTRATED LIME-SULFUR. 


The leading manufacturers and dealers in insecticides are now sell- 
ing a concentrated lime-sulfur solution which is made ready for use 
merely by diluting to the desired strength. This solution is sold at a 
price that makes the final product cost 24 to 3 cents per gallon,— 
nearly as cheap as it can be made at home and with the saving of time 
and a disagreeable job. 

Commercial concentrated lime-sulfur is a clear, reddish-brown liquid. 
For use, this material is simply diluted with water. The amount 
of water to be added is usually indicated on the container, but it 
is best to test the strength of the solution. This is done with a 
hydrometer, shown in Figure 2, which will indicate the specific gravity. 
These hydrometers, made especially for testing the lhme-sulfur mix- 
ture, may be obtained from dealers in laboratory glassware. The dilu- 
tions should be made according to the table given later. 

Since this lime-sulfur spray is. quite clear, it shows but little on 
the trees. Some people prefer to add lime to the material after it is 
ready for the spray tank, but the lime should be added before the 
final straining. For this purpose either lump or air-slaked lime may 
be used, at the rate of 6 to 8 pounds to 50 gallons of the spray. There 
is no real advantage in adding the lime, but when used it is easier 
to tell when the trees have been well coated with the spray. 


HOME-MADE CONCENTRATED LIME-SULFUR. 


Tf suitable appliances are at hand it is feasible to make up concen- 
trated lime-sulfur at home, which can be diluted for use when needed. 
It is absolutely necessary to keep the finished product sealed from the 
air. It is also essential that the purity of the materials used are guar- 
anteed, and it is -highly important that only the best grade of lime 
should be used. Lime which is Iéss than 90 per cent. pure should not 
be used. In most cases it will be found that the commercial concen- 
trate is safer. 


FIGURE 2—OUTFIT FOR EST aca: ea OF LIME-SULFUR SOLUTION. 
nd. Cir. 34. 
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The New Yor. cut Station has made extensive experiments 
on the best metho — | making and diluting lme-sulfur, and the fol- 


lowing is quoted: 


GENEVA STATION FORMULA FOR CONCENTRATED LIME-SULFUR. 


Titania.” pane bike enna: See’ Oo bce 36 pounds. 
FANG OE BEF Geny, “Pures a. ereto tates, «ts ..38 pounds. 
Lime, 90 per cent. pure........ a ee 40 pounds. 
Sulfur, high grade, finely divided........... 80 pounds. 
RY BET Rie neat, te eile reas otc eee a fees @ «..000 gallons. 


In making, slake the lime in about ten gallons of hot water, adding 
the ‘lumps slowly so as to avoid toc violent boiling. The sulfur must 
be well moistened and made into an even paste without lumps. Then 
pour the paste gradually into the slaking lime, stirring constantly to 
prevent the formation of lumps. When “the slaking has finished add 
the full amount of water and boil gently for an hour. If kettles and 
fire are used, water must be added from time to time to make up for 
the loss due to the evaporation. It is much better if the cooking can 
be done with live steam in a closed vessel, but an open fire will do.~ 
When the boiling is done in this way the mixture will be more likely 
to increase the volume and it will not be necessary to add any water. 


REGULAR HOME-MADE LIME-SULFUR SOLUTION. 


Tamie- (e000 AIGMe Meek coe retire as Sieh ee ks 20 pounds. 
SlCr ©) de sie ages cele and es he eee ey 15 pounds. 
Wiaterts ote Sei ee es ee feeb” 50 gallons, 


This material when finished is of the proper strength for use as a 
winter spray without any dilution. It contains much sediment and 
must always be carefully strained before used. 

Place the stone lime in an iron kettle and add a few gallons of hot 
water; then gradually add the sulfur, which has been made into a paste. 
Add about 12 gallons of hot water and boil hard for an hour, stirring 
constantly. Dilute with enough water to make 50 gallons. 
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SPRAYING FOR SAN JOSE SCALE WITH A BARREL SPRAYER OUTFIT (ORIGINAL), 
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FIGURE 
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DILUTION OF LIME-SULTUR FOR SAN JOSH SCALE. 


Number of Gallons 


Reading on of Water to one 
Iiydrometer gallon Lime-Sulfur 
Solution 
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Bi sheared Moree ane Loe ten eee 63 
See ORES Oop, UR Sloe dake ws 64 
Opera een Ren ee Omer re tate eigenen ys Tho sins ig Bie 0 
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9G alg 
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SPRAYING APPARATUS. 


For use in the smaller orchards a barrel pump will permit of thor- 
ough work. This can be conveniently hauled about in a wagon, as 
shown in Figure 3. For larger orchards a hand power pump will give 
very satisfactory results. For commercial orchards a gasoline power 
spraving outfit should be employed. 
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CrrcuLaR No. 19. DECEMBER, 1919. 


INVESTIGATIONS IN ADAPTING THE AUTOMOBILE TO 
ACCURATE SOIL SURVEY AND ROAD 
TRAVERSE WORK 


BY 

*W. T. Carrer, JR., CHrer, Division oF Sor SuRVEY ; 
+J. F. Stroup, Soir Surveyor; 
T. M. BUSHNELL, SoIL SURVEYOR. 


In carrying on soil survey work field men have found it increasingly 
difficult to secure livery accommodations in all parts of the country, 
due to the fact that the automobile has so largely taken the place of the 
horse in local and short distance driving. Where the roads are such 
that cars may be operated in all or most parts of a county there is no 
doubt that it pays to use cars, even though the cost is somewhat greater, 
as greater distances can be covered which more than offsets the added 
cost. 

Where a base map or good road map of a county has already been 
made the use of a car is a simple matter. Where a base map has to 
be constructed in the field and the roads accurately surveyed it is 
necessary to have a measuring device that will record road measure- 
ments to a small unit. Heretofore this has been satisfactorily done 
by the odometer, fastened to the buggy axle and there recording revolu- 
tions of the buggy wheel. The ideal size of buggy wheel is one turn- 
ing exactly five hundred (500) revolutions per mile. Thus, ten revo- 
lutions of the wheel measures one space on the fiftieth-inch scale used 
for platting the work on the plane table. 

In using the automobile for soi] survey work it is of course impos- 
sible to use the ordinary speedometer for surveying roads as the small- 
est unit of measurement on the speedometer is one-tenth mile and there 
are many short tangents of roads much shorter than one-tenth mile. 
Because of the scarcity of men due to war conditions, and the neces- 
sity for covering large areas, it was absolutely necessary that greater 
efficiency be secured. Therefore the problem has been presented of 
getting some method of measurement that could be used in conjunction 
with an automobile that would be sufficiently accurate. 

In the Texas soil survey, conducted cooperatively by the Texas 
Agricultural Experiment Station and the Bureau of Soils, United 
States Department of Agriculture, the first method tried was to have 
a two-wheeled road cart attached to the rear of a car, the odometer 


*In cooperation with Bureau of Soils, U. 8. Department of Agriculture. 
Resigned December 21, 1919. 
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on the road cart, and while one man operated the car the other man 
rode on the cart and kept a record of odometer readings. This proved 
a very good plan, but requires two men at all times. It is also quite 
a heavy load on a small car where the roads are muddy or rough and 
its operation consumes considerable gasoline. It is also rather rough 
riding for the man on the cart unless the road is absolutely smooth. 
The dust and the exhaust odors from the car are sometimes very un- 
comfortable to the men. This is a good method where the roads are 
good to moderately good and the results are apparently as accurate as 
with a buggy. 

Figure 1 shows the cart in operation. 

Later in the season on having to work alone for a ahile, Merrdack. 
Stroud, of the Texas Soil Survey, found that it was rather slow and 
somewhat difficult to operate the car and cart alone, as a stop had to 
be made at every place an odometer reading was desired. He there- 
fore designed and had made a measuring contrivance that consists of 
a wheel running alongside of the car, with an attached odometer which 
can be read from the car seat. Figure 2 shows this contrivahce in 
readiness for work. Figure 3 shows the attachment parts with wheel 
removed. This contrivance consists of the end of a buggy axle fast- 
ened to the body of the car and projecting out over the running board 
far enough for the wheel to work close to the car. Where fastened to 
the car body there is a joint or hinge that allows the axle to work up or 
down at the whtel-end, thus allowing the wheel to follow the in- 
equalities of the ground without reference or influence of the car body. 
The axle works up and down in an iron slot fastened on the running 
board and a long spring is screwed down tight on top of the axle to 
force the wheel to stay on the ground. Figure 4 shows the wheel lifted 
and held from the ground by a hook when it is not desired to measure 
with it. 

This outfit seemed to work quite well on good roads and when 
checked with roads surveyed with the cart it gave practically identical 
readings. Care must be taken to not turn too sharply with the side 
wheel or it will scrape along and not measure correctly. It is also 
probable that on very muddy or very rough roads it might not be 
absolutely satisfactory, but ordinarily it seems to be all right for 
smooth roads. 

Later in the spring Mr. T. M. Bushnell, of the Texas Soil Survey, 
invented an appliance to attach to the ordinary automobile speedometer 
that has given very satisfactory results and is much more convenient 
than either the trailer cart or the side wheel. This is an arrangement 
of the regular Stewart speedometer (No. 150a) used on Ford ears. 
The trip mileage setter is soldered to the gears of the trip mileage 
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Figure 3, 
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Attachment parts of meas uring device, with wheel removed 
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register. This causes the mileage setter to turn completely once every 
mile. A large graduated dial is attached to the mileage setter and this 
dial then turns once in every mile. Fifty divisions are marked off 
on the dial and thus each division represents one space on the one- 
fiftieth inch on the scale used in platting the work on the plane table. 
Each division on the scale is subdivided into four equal parts so that 
readings may be read of one-two hundredth of a mile or one-fourth 
space on the scale division. Anyone can have this arrangement placed 
on the speedometer easily. The speedometer sells for $13.00 and the 
service station that sells the instrument will make the desired changes 
without extra charge. Anyone can mark off the scale and stick it on 
the dial. The readings of one-fourth space are close enough for all 


Figure 4. Wheel lifted from ground and held by hook when not being used 


practical purposes and really about as close as anyone can mark off 
accurately. Figure 5 shows the graduated dial attached to the trip 
setter. Figure 6 shows the instrument installed on the board with a 
jeweler’s reading glass fastened over the scale to make it easy to read. 
A wire is stretched and fastened across the scale—just touching it so 
that the one-fourth scale divisions on the scale may be exactly read 
as the dial turns. 

This instrument has been used in surveying roads and checks up 
with roads surveyed with the cart remarkably well. It seems to give 
good results in every way and there seems to be no reason why this 
instrument cannot be used for road traverse. The tire of the car 
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should be kept inflated well all the time and. the slight wear of the 
tire does not make the wheel give results that differ to any marked 
extent. It seems probable that the speedometer results are even more 
accurate than an odometer on a buggy wheel as the car goes more 
nearly on a direct line and does not wobble about over the road as 
much as a buggy. Then in mud or sand there is not so much accumu- 
lation of dirt on the wheel or so much of the sliding effect in the loose 
ground with the automobile wheel as with the buggy wheel. 
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Figure 5. Graduated dial attached to trip mileage setter 
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Figure 6. Dash installation of instrument, with reading glass for easy reading 


The use of the speedometer for surveying roads can be safely counted 
on to give good results. Even if some of the base roads were run with 
the cart trailer or side wheel, a large part of the less important roads 
could then be rapidly filled in by measuring with the speedometer. 
Results thus far indicate, however, that a complete base map can be 
accurately and rapidly made with the speedometer measurements. 
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PATCH-BUDDING LARGE LIMBS AND TRUNKS OF 
PECAN TREES 


BY 
J. A. EVANS.* 


It is sometimes estimated that there are 100,000,000 wild pecan trees 
in Texas. Certainly it would be within the mark to say there are half 
that number, and possibly one-half of these trees are small enough in size 
to make it practical from an economic standpoint to top-work them. 

A pecan tree to be classed as good, must, first of all, be a heavy and 
regular bearer. After that, it must bear nuts of fair to large size, of 
thin shell, full meat, and rich flavor, and the shell must crack easily 
and part readily from the kernel. 

From time prehistoric to the present, every such tree has been known 
and visited by the whole nut-eating range of the animal kingdom— 
from jaybird to wild turkey, from squirrel to wild hog, and from Indian 
to sorry white man—and very few, if any, of the nuts escaped to germi- 
nate. It was the little hard nut that got by and produced the next 
generation of trees. 

Thus it can be seen that the general trend in the process of evolution 
has been one of deterioration in point of fruit. 

Out of all the millions of trees in Texas there are probably not more 
than twenty that are really worthy of propagation by budding and graft- 
ing—that is to say, there is a very limited number of trees of surpass- 
ing excellence from which buds should be taken, and from none other. 

Since it is possible by the use of these buds to transform a tree that 
bears a light crop of poor nuts into a tree that will bear a heavy crop 
of good nuts. something of the importance of this work may be com- 
prehended. 

' Realizing this importance, some of the pioneers in pecan culture set 
about the work some twenty years ago, but with very limited success. 
The universal custom in the beginning was to cut the trees back severely 
—in fact to mere stumps—in order to force out new sprouts on which 
to bud. Some of these sprouts were removed, being very numerous, 
and the others were budded when large enough. It was very weaken- 
ing to the tree to be deprived of most of its leaves during the season, 
but that was not the end of it. The budded sprouts must in turn be 
cut back in order to force new growth from the inserted buds. Thus 
the tree was deprived of most of its leaves the second season, and con- 
tinued to suffer an insufficiency for two or three years more. In their 
weakened condition the trees fell easy prey to borers, and many of them 


*Pecan Specialist, Extension Service, A. and M. College of Texas, in cooperation with 
Texas Agricultural Experiment Station. 
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Figure 1.—The patch bud. 
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_ died during drouths. Of those that managed to live, few regained their 
former vigor. 

The first improvement over the old system came with the introduc- 
tion of the bark graft. Why not insert a graft under the bark at the 
ends of the stubs when the tree was cut back early in the spring? If 
the graft should unite and grow, the second cutting would not be neces- 
sary: and if it failed to unite, the sprouts would come just the same. | 

Unquestionably this was an improvement; but still the first cutting 
was necessary, and a high percentage of success was very difficult: to 
obtain with the bark graft. Moreover, the nature of the union was such 
as to render splitting-off likely by the force of the wind against the 
vigorous new growth. 

Haying in mind the importance of the work and the weak points in 
the systems previously followed, the Texas Agricultural Experiment 
Station set about finding a means of top-working trees of considerable 
size without cutting them back, while at the same time securing a high 
percentage of successful operations. 

It has been discovered that it is not necessary to have young sprouts 
with thin bark as stocks for budding. Buds can be successfully placed 
+ on limbs of any size, theoretically, though it is not practical to place 
them where the limbs are more than two inches in diameter, as the 
wound made by cutting back, after the bud has united, will be too long 

in healing over. The limiting factor in the size of limb or trunk to be 
budded is the wound made by cutting back, just as is the case with 
grafting. Any limb that is not too large to be cut back for grafting 
is not too large to be budded. 

_ Figure 1 will make the operation of patch-budding in thick bark - 
‘quite clear. 

Before the bud from the scion is inserted, the bark of the stock should 
be trimmed down thin to match the bark of the bud. The pared place 
should be about two inches long and one and a half inches wide. One 
must be careful not to cut through the phloem cells in the bark of the 
stock while doing the paring. After the bud-patch from the scion has been 
placed in the matrix and tied in as shown in Figure 1, the whole pared 
surface, including the edges of the matrix, should be lightly waxed over 
to prevent drying out through evaporation. It is not necessary to wax 
over the bud segment as its outer bark has not been disturbed. 

Following is the recipe for the wax used: 

Rosin two parts and beeswax one part. Melt together and set off to 
-cool. When it is nearly ready to resolidify, pour in wood alcohol, stir- 
ring all the while. Continue till the mass is bright yellow in color and 
quite soft. The quantity of alcohol necessary is about two-thirds the 
volume of the other combined materials. Grain alcohol is best; wood 
alcohol will do, but denatured alcohol will not do. 

The binding strings should be cut about three weeks after the buds 
were put on. The strings are likely to cut into the bark and interfere 
with the circulation if left for a longer period. In fact, it is thought 
that many buds are killed by the strings in this way. Experiments with 
rubber bands instead of strings showed a higher percentage of living 
buds. If the rubber bands are used they need not be cut at all, as they 
will decay from the action of the wax and will break before the three- 
weeks period is out. 
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Figure 2.—Pecan tree after budding. 
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The buds will have formed a good union by the end of three weeks 
if they are ever going to do so and the budded branches should then be 
cut off at a point a toot beyond the buds in order to force them out. 
Some branches just above the buds should also be cut off close to the 
Lody of the tree so as to let in the light and air and to leave room for the 
new growth from the buds. 

figure 2 is a photographic reproduction of a tree worked by this 
method on the grounds of the Experiment Station at College Station, 
Texas, April 7 1919. The tree is six inches in diameter a “foot above 
the ground, aa the four budded limbs range from an inch to two inches 
in diameter near the body of the tree. Each of the four branches grew 
toward one of the cardinal points of the compass, and their arrangement, 
one above another, obviates the formation of a crotch. Not so much 
as a single leaf of this tree was cut at the time of budding, and had the 
buds not lived the tree would have been neither mutilated nor weakened. 
Examination threc weeks after budding, however, showed the buds to 
have united, and the branches were then cut as above suggested, and all 

branches above the budded ones were removed for a distance of three feet. 

The growth from the buds is now (November 26, 1919) from two 
to three feet in length, and is in vigorous condition. The top of the 
tree will be cut out just above the topmost budded limb before the sap 
rises in the spring, and the forced growth of the budded portion will 
soon provide leaves enough to perform the full functions of a top. 

A tree three inches in diameter that had grown in a forest and had 
no low branches for budding had a new head formed in this way. The 
‘buds were placed on the trunk of the tree five or six feet above ground, 
and were forced out, not by cutting off the top of the tree, but by 
wounds just above the topmost inserted bud. Each wound was a slight 
saw-cut directly above the bud to be forced. The combined effect of 
the wounds was not sufticient to entirely obstruct the passage of elab- 
orated plant foods, but each wound did obstruct the pathway of passage 
to its particular bud, and thus forced it out. 

The top of this tree will be removed before spring. 

All remarks about forcing buds apply, in point of time, to only those 
operations performed before midsummer. Buds put on atter that time 
should be left dormant till ihe following spring, when the same methods 
of forcing should be applied. 
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THE RESEARCH SPIRIT IN SCIENTIFIC INSTITUTIONS 


BY 
B. Youne@suoop, DrrEcToR. * 


The research spirit is a sort of healthful contagion which animates 
the real investigator and pervades all truly scientific institutions. It 
is an enthusiasm for original inquiry, enlivened and made effective by 
individual genius. It is realized that not every man possessing an in- 
quisitive turn of mind is a successful investigator; yet, ability would 
lie dormant were it not enshrined in a scientific spirit. 

The scientist is happiest and has the best chances for a successful 
career who is imaginative enough to conceive a friendly spirit ever 
attending him and guiding him in his work. This may be called the 
Spirit of Research. It is the spirit which leads students to ask ques- 
tions and make inquiries for themselves and which moves teachers to 
lead their students intc unexplored fields of knowledge wherein prospect- 
ing is often well rewarded. It is the spirit which enables one to per- 
ceive problems of importance, to attack them with vigor and enthusiasm, 
and to interpret results with discretion. It is the spirit which prompts 
one to frankly ask for guidance when the trail becomes dim and moves 
his fellows to render aid and encouragement when one is in need of it. 
A spirit of research, moreover, is one of philanthropic impulse. It 
causes one to deyote himself more seriously to the problems pertaining 
to the well-being and happiness of mankind than to the satisfaction of 
his own requirements. 

The pioneers in scientific research lived largely to themselves, out of 
touch with the world, and were little known except by their discoveries 
or inventions, and, even then, often, not until many years after their 
time. The modern idea of “playing to the galleries” was unknown to 
them. They serve, in many respects, as an example worthy of emula- 
tion. Their story appeals strongly to the popular imagination because 
of their unusual and unselfish devotion to their chosen lines of inquiry. 
They worked in improvised and inexpensive laboratories with inade- 
quacy of equipment. Many of them made their studies practically 
without funds either for their work or for their own subsistence. As 
a rule, they spent their lives on but a single problem. 

Modern scientists have vastly increased the number of discoveries and 
inventions, as one should have expected on considering their superior 
training, equipment, and environment. It might prove helpful to the 
cause, however, if attention were called to some of the criticisms made 
by certain persons having the general welfare at heart. The following 
are some of the more common criticisms—the merits of which need not 
be discussed just here. 

1. Many research men are considered lazy. Inasmuch as it is im- 
possible for the layman to know just when the scientist is doing his 
best work or is idle, how can he judge the scientist who often does 
best work by merely thinking soundly, shut up in his room by himself? 
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It behooves the scientist, however, so to conduct himself as to make it 
obvious that he is a busy man. If the public sees one living example 
of a lazy scientist, it is likely to conclude that all scientists are lazy. 
This is unfair to the scientist, but it is a human defect, which can 
only be remedied in a human way. 

2. There is also a popular notion that scientists are “cranky.” There 
is little doubt but that some scientists are “cranky,” but it would be 
difficult to establish the fact that scientists are any more “cranky” than 
men of other professions. The fact is that the world has an ample 
number of pigeon-holes in which it automatically places its cranks of 
every kind. The scientific crank may be found under the “S’s.” He 
pays the penalty of being a crank along with all the rest of his kind. 
Most scientific men, however, are not cranks. On the other hand, they 
are highly essential to the element of accuracy in the statement of 
natural truths. It may be said of most scientific men that, instead of 
being cranks, they are tediously CORRECT. The man who is correct 
is quite commonly called a crank by the man who wants anything but 
the facts in a case in which he is concerned. Still, it may be said of 
some perfectly sound scientists.that they are correct to an alarming 
extent—to the extent, sometimes, of making enemies when they might 
as easily make friends. Some scientists have been known to be insult- 
ingly correct. Would it not be better for the cause, if these men, in- 
stead, would be pleasant in all their precision? 

3. Another popular criticism of scientists is that they are too individ- 
ualistic and self-centered. In their defense, it may be said, however, that 
the individualistic genius, the mutating type of man, is the fountain-head 
and source of the greater part of all that has been accomplished in dis- 
covery and invention throughout history. On the other hand, it is 
considered that scientific men, the mutants, can be of greatest service 
to the world, if they will display a broad spirit of liberality towards 
their contemporaries in the scientific field. 

The modern spirit of research answers every criticism. It is the 
intelligent, energetic, friendly spirit of scientifie men joining hands, 
when to do so is mutually advantageous, in the accomplishment of 
certain results. It seems that the war did more to bring scientists 
together, to get them to consulting one another, and displaying the 
“T-trust-you” type of spirit, than anything that has ever occurred. With- 
in the institution, it is the hope of the administration that problems 
affecting our agriculture will be taken up from the viewpoint of various 
specialists. This means that there must be cooperation in the work 
of the several specialists. It does not mean, however, that there will 
be any decline in the need for individual initiative. It means that the 
abilities of the several specialists may be coordinated into a general, 
well-rounded-out line of projects which will prove more valuable, with 
the results more quickly available than could otherwise possibly be the 
ase. 

It is sincerely hoped that in the A. and M. College of Texas, the 
true scientific spirit will be nourished and disseminated to the extent 
that the research of this institution may attract students from every- 
where and that it may be admired and respected for its scientific 
attainments by every good citizen of the State and nation. 
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FOREWORD. 


This circular is based on a survey of the Malvaceous plants in Texas, 
made by the author under the auspices of the Federal Horticultural 
Board and is published with the approval of the Secretary of Agri- 
culture. The presence of many wild and cultivated plants related to 
cotton and their possible use as host plants of the pink boll worm war- 
rants the publication of this report, showing the number of species and 


their distribution. 
A. B. ConNER, 


Acting Director. 
April 30, 1920. 
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KEY TO THE MALVACEOUS PLANTS IN TEXAS' 


HERBERT OC. HANson.* 


INTRODUCTION. 


Plants of the family Malvaceae in Texas are very important on ac- 
count of the economic uses of many of its species, and on account of 
their occurrence as weeds and as possible host plants to pests of cotton 
and other economic malvaceous plants. ‘The most important economic 
plant of this family is, of course, cotton. The young pods of okra, 
Hibiscus esculentus, are widely used as a food. There are numerous 
species that are grown ornamentally in gardens, yards, and parks. 
These are: Hibiscus manihot, I. trionum (Flower- of-an- Hour), H. sab- 
dariffa (Roselle), H. syriacus (Shrubby Althaea), H. rosa-sinensis 
(Chinese Hibiscus). I. cardiophyllus, H. coccineus, H. militaris (Sweat- 
ing Weed), HH. lasiocarpus, Althaea rosea (Hollyhock), Malva sylves- 
tris (Garden Mallow), Malvaviscus arboreus, and Malvaviscus drum- 
mond. A few species, now growing wild in the state, as Kosteletzkya 
althaeifolia, Pavonia lasiopetala, and Abutilon pedunculare, would very 
hikely make splendid decorative plants. Clumps of Hostelezkya are 
very attractive on account of the large masses of pink flowers. Pavonia 
and Abutilon have very attractive flowers. The calvx of roselle, Hibis- 
cus sabdariffa, is used for making jelly and preserves. The plant is 


not entirely hardy in the vicinity of Houston and Galveston, but the 


Lower Rio Grande Valley appears very favorable for it. Several species 
of Abutilon, the larger Sphaeralceas, and Sida rhombifolia could pos- 
sibly be used for the production of fiber. Several species of Sida and 
Sphaeralcea form very nutritive and palatable forage if utilized before 
the plants become too fibrous. Many species are common weeds. The 
most common are: Sida rhombifolia in southeastern Texas, Disella 
hederacea and the targer Sphaeralceas in irrigated soil in western Texas, 
and species of Sida and Malva throughout the state. 

The family Malvaceae is easily recognized. One of the best ways to 
recognize the family is to observe the structure of the column of stamens 
around the pistil. This is formed by the union of the filaments. The 
one-celled anthers are borne on the summit of this column or along the 
upper part. The number of carpels that compose the pistil varies from 
about five to many. The calyx is made up of five more or less united 
sepals and the hypogynous corolla of five more or less united cee 
In some cultivated forms, as in Shrubby Althaea, the corolla is double 
The leaves are alternate, palmately, veined, and entire, or lobed, or 
variously divided. The species are herbs, shrubs, and, rarely, small 
trees. 

1The work upon which this paper is based was done under the auspices of 
the Federal Horticultural Board. The specific purpose of the work was to 
determine whether the presence of malvaceous plants, other than cotton, 
was important in non-cotton zones established for the purpose of eradi- 


eating the pink boll worm. In all the inspections of the malvaceous plants, 
other than cotton, the pink boll worm was not found. 


*Instructor in Biology, University of Colorado, Boulder, Colorado. 


N 


Ge 


In the following key 87 species in 22 Reners of the family, Malvaceae, 
are recorded. 


KEY TO THE GENERA. 


A. Fruit a few-celled, many-seeded capsule which splits when ripe; 
stamen column anther- bearing for a considerable part of its 
length. 


B. Styles united; seeds not kidney-shaped. 


C. Bractlets of the involucel toothed or incised, conspicuous 
1. Gossypium. 


C. Bractlets of the involucel entire, not conspicuous 
2. Crenfuegosia. 


B. Styles not united, spreading; seeds kidney-shaped. 


C. Fruit as long or longer than broad; more than one seed 
in each carpel 3. Hibiscus. 


Cc. Hruat not as long as broad; one seed in each carpel 
4, Kostelezkya. 


A. Fruit composed of carpels that are closely united into a ring around 
the axis from which they separate when ripe; stamen column 
anther-bearing mostly at summit. 


B. Carpels as many as the stigmas. 
C. Carpels 2—-to several—seeded. 
D. Carpels one-ceiled. 
K. Calyx without bracts. 
| F. Carpels leathery, not bladdery, usually 


pointed at apex 5. Abuttlon. 

F. Carpels membranous, _ bladder-like, 
rounded at apex 6. Gayotdes. 

Hi. Calyx with bracts %. Sphaeralcea. 


D. Carpels two-celled, sometimes divided imperfectly 
into two ‘parts by DEOre aI. of the 
ovary wall. 


Ki. Involucel wanting; stems upright 
8. Wissadula. 


KE. Involucel of 8 bractlets; stums usually pros- 
trate 9 Modiola. 


C. Carpels one-seeded. 
D. Carpels splitting when ripe; stigmas capitate. 
EK. Calyx bracted. 


F. Flowers white; stems prostrate 
10. Disella. 


F. Flowers orange to pink; stems erect 
11. Malvastrum. 
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E. Calyx not bracted. 


F. Perennials; carpels erect, tips conni- 
vent or erect. 


G. Stems very hairy, sticky; fruit a 
5-valved capsule 12. Bastardta. 


G. Stems smooth or hairy, not 
sticky; fruit of 5 to many 


carpels 13. Sida. 
F. Annuals; carpels depressed, tips spread- 
ing. 
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+ Flowers axillary; carpels 8-20 
14. Anoda. 


G: Flowers in racemes or panicles; 
carpels usually 5 15. Sidanoda. 


D. Carpels not splitting when ripe; stigmas not cap- 
itate. . 
E. Involucel of 6-9 bractlets 16. Althaea. 
E. Involucel of 0-3 bractlets. 


F. Carpels beaked; bractlets 0-3; petals as 
if gnawed at apex 17%. Callirrhoe. 


F. Carpels not beaked; bractlets 3; petals 
notched at apex 18. Malva. 


B. Carpels one-half as many as the stigmas. 
C. Carpels dry. 
D. Flowers and fruit in a head; flowers inconspicu- 


ous; petals yellow 20. Malachra. 

D. Flowers and fruit not in a head; flowers showy; 
petals pink 21. Pavonia. 

C. Carpels fleshy, red, berry-like 22. Malvaviscus. 


1. Gossypium. Cotton. 


A. Seeds glabrous, tdi separable from tha lint, 4-5 mm. broad 
1. G. Barbadense. 
A. Seeds not glabrous, 6-7 mm. broad 2. G. herbacewm. 
1. Gossypium Barbadense Li. Sea-island cotton. Rarely grown as 

a decorative plant in southern Texas. 


2. Gossypium herbaceum L. Common cotton. Cultivated through- 
out most of Texas. Frequently found volunteer in old fields and waste 
places. 

2. Crenfuegosia. 


1. Cienfuegosia sulphurea (St. Hil.) Garcke. Common in rich, 
moist, black soil only in the vicinity of Corpus Christi, Taft, Gregory. 
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3. Hibiscus. Rose Mallow. 


A. Fruit 4 to 21 cm. long; calyx spathe-like. 


B. Fruit 4-8 em. long; bractlets oblong or oblong-lanceolate . 
1. H. Manihot. 


B. Fruit 9-21 cm. long; bractlets linear 2. H. esculentus. 
A. Fruit less than 4 cm. long; calyx not spathe-lke. 

B. Calyx inflated and bladder-like 3. H, Trionum. 

B. Calyx fitting closely to pod. 


C. Plant cultivated for edible calyx, from which preserves 
are made - 4. H. sabdariffa. 


C. Plant not cultivated for edible calyx. 


D. Tall, cultivated shrubs or small trees; flowers 
single or double. 
EK. Leaf mere or less deeply 3-lobed, coarsely 
crenate 5. H. syriacus. 
E. Leaf not lobed, coarsely dentate 
6. H. Rosa-sinensis. 
D. Herbs or low shrubs. 
E. Sepals united only at base, spreading. 
F. Petals deep rose-purple; leaves broadly 
heart-shaped 7. H. cardiophyllus. 
. F. Petals sulphur-yellow; leaves usually 
3-lobed or divided 8. H. coultert. 


F. Petals jight purple; leaves broadly 
ovate 
S. H. denudatus. var. involucellatus. 


E. Sepals partially united into a campanulate 


tube. 
F. Leaf-blade divided into 3-7 segments; 
cultivated only 10. H. coccineus. 
F. Leat-blade toothed or lIcbed; wild or 
cultivated. 


G. Leaves glabrous or nearly so; 
calyx accrescent, lobes shorter 
than the. tube 11. H. militaris. 

G. Leaves densely pubescent; calyx 
not accrescent, lobes longer 
than tube 12. H. lasiocarpus. 

1. Jfibiscus Manthot L. Rarely grown as a decorative plant. 
2. Hibiscus esculentus L. Okra. Cultivated for young green pods 
throughout Texas. 


3. Hibiscus Trionum I. » Flower-of-an-Hour. Occasionally grown 
in gardens, rarely a weed near gardens. 
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4. Hibiscus sabdariffa. Li. Roselle. Rarely cultivated in southern 
Texas for edible calyx. 

5. HH. syriacus li. Shraubby Althaea, Rose of Sharon. Common as 
a decorative plant throughout Texas. Many forms with single or double 
flowers occur. 

6. Hibiscus Rosa-sinensis L. Chinese Hibiscus. Common as a dec- 
orative plant throughout southern Texas. Varieties from low shrubs to 
small trees with single or double flowers. 

7. Hibiscus cardiophyllus Gray. Dry or rocky soil, Brownsville to 
Del Rio. Occasionally cuitivated for showy red flower in Lower Rio 
Grande Valley. Brownsville, Harlingen, Laredo, Mission, Uvalde, 
Eagle Pass , Del Rio, Rio Grande City. 

8. eee coulteri Gray. Rocky soil from Del Rio west to New 
Mexico. Del Rio, Sanderson, Boquillas, Presidio, Candelaria, El Paso. 

9. Hibiscus denudatus var. involucellatus Gray. Rocky soil west of 
the Pecos. Marathon, Boquillas, Redford, Candelaria, El Paso. 

10. Hibiscus coccineus Walt. Rarely grown as a decorative plant 
in southern Texas. 

11. Hiliscus militaris Cay. Sweating Weed. Moist soil; south- 
eastern Texas. Chambers, Jefferson and Orange counties. Rarely cul- 
tivated as a decorative plant. 

12. Hibiscus lasiocarpus Cay. Common in wet athe swampy soil in 
southeastern Texas. Chambers, Jefferson, Orange, Liberty, and Harris 
counties. 


‘ 


4. Kostelezkya. 


1. Kostelezkya althaevfolia (Chapm.) Gray. Swamps near bays, 
southeastern Texas. Orange, Jefferson, Chambers, and Galveston (east- 
ern part) counties. Rarely cultivated as a decorative plant. 


5. Abutilon. 


A. Carpels 11-30. 
B. Perennial; peduncles longer than the petioles. 


C. Petals salmon-colored; carpel beaks spreading 
1. A. pedunculare. 


C. Petals yellow; carpel beaks erect 2. A. jacquim. 


B. Annual; peduncles much shorter than the petioles 
3. A. Abutilon. 
A. Carpels 5-10. 


B. Carpels 19 mm. or more high. 


C. Stems erect, 1-2 meters tall; carpels short-beaked 
4. A. berlandiert. 


C. Stems usually decumbent, less than 4 meter long; car- 
pels long-beaked 5. A. wrightu. 
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B. Carpels less than 10 mm. high. 
C. Stems 3-angiled. 6. A. triquetrum. 
C. Stems not 3-angled. 


D. Stems slender, spreading or decumbent; carpels 
usually short-beaked 7. A. parvulum. 
D. Stems stout and erect; carpels usually rounded at 
apex. 
E. Sepals more than 5 mm. long; carpels 5 
2 8. A. malacum. 
EK. Sepals less than 5 mm. long; carpels 8-9. 
F. Petals red or pink; carpels 4-7. mm. 
high 9. A. texenze. 
I". Petals yellow; carpels 8-9 mm. high 
10. A. incanum. 


J. Abutilon pedunculare H. B. K. In palm woods near Browns- 
ville, but very rare. 


2. Abutilon jacquini Don. In palm woods near Brownsville, but 
Tare. | 


3. Abutilon abutilon (L.) Rusby. Reported by Small as occurring 
in waste places in ‘Texas. Not found in southern or western Texas. 


4, Abutilon berlandieri Gray. Open woods a:.d large chaparral, 
southwestern Texas. Corpus Christi, San Antonio, Brownsville, Mis- 
_sion, Rio Grande City, Laredo, Cotulla. 

5. Abutilon wright Gray. Rocky soil, southwestern Texas. Cor- 
pus Christi, San Antonio, Laredo, Hagle Pass, Balmorhea, Davis Mts., 
Big Bend. 

6. Abutilon triquetrum (.) - Presl. Woods near Brownsville. 

%. Abutilon parvulum Gray. Dry soil, southwestern Texas. 

8. Abutilon malacum 8. Wats. Rocky slopes, western Texas, Bal- 
morhea, Davis Mts., Boquillas, Redford, Ruidosa, Candelaria, E] Paso. 

9. Abutilon tewense T. & G. Plains, western Texas. Reported for 
southern Texas. Barstow, Ozona. 


10. Abutilon incanum (Link.) Sweet. Woods, rocky slopes, south- 
western and western Texas. Austin, Kerrville, San Antonio, Browns- 
ville, Ladera, Eagle Pass, Del Rio, Ozona, Fort Stockton. 


6. Gayoides. 


1. Gayoides crispum (Griseb.) Small. Woods, rocky slopes, south- 
ern and western Texas. Laredo,. Davis Mts., Big Bend. 
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v7. Sphaeralcea. 


A. Leaves digitately 5-parted. 
B. Flowers in dense clusters; petals 5-8 mm. long. 


C. Plants about 6 dem. high; carpels always one-seeded 
: 1. S. pedata. 
C. Plants 1-2.5 dem. high; carpels 1-2 seeded 
2. S. pedatifida. 
B. Flowers solitary, not dense; petals 12-15 mm. long 
3. 9. tenuipes. 
A. Leaves 3-parted or simple. 
B. Fruit depressed-globose; carpels falling away completely from 
” axis. 
C. Flowers 15-20 mm. long 4. S. hastulata. 
C. Flowers 10-12 mm. long. 


D. Leaves pinnatifid; terminal portion conspicuously 
lobed; pedicels long and slender 5. S..pumila. 


D. Leaves not pinnatifid, cordate, ovate or oblong- 
lanceolate, rarely subhastately 3-lobed. 


E. Leaves ovate to oblong, mostly subhastate : 
petals purplish 6. S. subhastata. 


EK. ene mostly cordate, not subhastate; petals 
rose-red to white. 


F. Pubescence closely stellate; leaves cren- 

ulate-tcothed; petals white to rose 
7. S. ambigua. 
F. Pukescence loose, wooly; leaves more 

rounded, crenate; petals rose-red 
8. 8. lindheimert. 
B. Fruit little or not at all depressed; carpels after separating 
from axis cohering with each other by their sides and 

held by a short thread. 


C. Leaves narrowly: oblong, or lanceolate and subhastate ; 
plants tall and stout. 


D. Leaves narrowly oblong, not lobed 9. S. cuspidata. 


D. Leaves lanceolate, subhastate with 2 rounded lobes 
at base, broader than the preceding 10. S. lobata. 


OC. Leaves round-ovate in outline, lobed; plants lower and 
more slender. 

D. Pubescence fine and very dense; lobes of leaf round- 

ovate 11. 9. incana- 


D. Pubescence coarse and loose; lobes of leaf toothed 
12. S. fendlert. 
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1. Sphaeralcea pedata Torr. Reported by Coulter for western Texas. 

2. Sphaeralcea pedatifida Gray. Dry soil, southwestern Texas. 
Hebronville, Laredo, Cotulla, Eagle Pass. 

3, Sphaeralcea tenuipes Woot. & Stand. Rocky slopes, extreme west- 
ern Texas. Sierra Blanco, El Paso. 

4. Sphaeralcea hastulata Gray. Prairies and plains, southwestern 
Texas. Roma, Hebronville, Laredo, Uvalde, Del Rio. 

5. NSphaeralcea pumila Woot. & Stand. Sandy soil, extreme western 
Texas. El] Paso. 

6. Sphaeralcea subhastata Coult. Sandy clay soil, western Texas. 
Pecos, Sierra Blanca, Shafter. 

Y. Sphaeralcea ambigua Gray. Reported by Coulter from Duval 
county. 

8.° Sphaeralcea lindheimeri Gray. Reported by Coulter from the 
tuadalupe River southward. 

9. Sphaeralcea cuspidata (Gray) Britton. Slopes and valleys, weed 
in cultivated soil, western Texas. Eagle Pass, Cotulla, Del Rio, Marfa, 
Big Bend, Pecos, El Paso. 

10. Sphaaeralcea lobata Woot. Nigger Weed, Yerba del Negro. 
Valleys and lower slopes, weed in and near fields, western Texas. Pecos, 
Barstow, Ruidosa, Alpine, El Paso. ; 

11. Sphaeralcea incana Torr. Dry, rocky and sandy slopes, western 
Texas. Davis Mts., Alpine. El Paso. 


12. Sphaeralcea fendleri Gray. Reported by Coulter in mountains 
of extreme western Texas. 


8. Wrssadula. 


_ A. Petals less than 5 mm. long 1. W. periplocifolia. 
A. Petals more than 10 mm. long. 


B. Calyx usually about the same length or shorter than fruit, 

short-pointed ; in clay or loam soil usually 2. W. lozant 

B. Calyx usually, longer than fruit, long-pointed; leaves more 
lanceolate than the preceding: in rocky soil. 

3. W. holosericea. 

1. Wissadula periplocifolia (1i.) Griseb. Open woods, wood edges, 
vicinity of Brownsville. 

2. Wissadula lozani (Rose) Fries. Mesquite woods, southwestern 
Texas. Corpus Christi, Brownsville, Mission, Laredo, San Antonio, 
Uvalde. 

3. Wissadula holosericea (Scheele) Gareke. Rocky soil, western 
Texas. Alpine, Davis Mts., Balmorhea. 


9. Modiola. 
1. Modiola caroliniana (l.) G. Don. Low, moist, waste places, 


southern ‘Texas. Hearne, Beaumont, Anahuac, Liberty, Houston, San 
Antonio, Brownsville. 
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10. Disella. 


A. Plants loosely stellate-pubescent; leaves rounded at apex 
1. D. hederacea. 
A. Plants densely pubescent with scurfy scale-like hairs; leaves acute 
at apex. 


B. Leaves usually obliquely ovate, rarely foie at base 
2. D. lepidota. 


B. Leaves narrowly oblong, with conspicuous narrow lobes at base 
3. D. sagittaefolia. 


1. Disella hederacea (Dougl.) Greene. Meloncilla. Valleys near 


streams, soil usually alkaline, western ‘Texas. Indio, El] Paso. 
2. Disella lepidota (Gray) Greene. Open valleys and plains, west- 
ern Texas. Marathon, Boquillas, Redford, Indio. 
3. Dtsella sagittaefolia (Gray) Greene. Dry Plains, western Texas. 
Alpine. 
11. Malvastrum. 
A. Petals yellow. 
B. Flowers in dense terminal spikes 1. M. sjicatum. 
B. Flowers axillary. . 
C. Carpels 15-20; pubescence of very short scale-like hairs 
2. M. wrightu. 
C. Carpels 8-12; pubescence strigose 3. M. americanum. 
A. Petals red or crimson. 
B. Plants covered with peltate scales; leaf divisions linear 
4. M. leptophyllum. 
B. Plants covered with loose stellate hairs; leaf divisions oblong 
to linear. 
C. Plants 30-40 em. high, slender; terminal lobe of leaves 
much longer than the others 5. M. elatum. 
C. Plants 10-20 cm. high, stout; terminal segments of leaves 
only shghtly longer than the others 6. M. coccinewm. 
1. Malvastrum sincatum (l.) Gray. Open woods, weed in fields and 
along roads, Lower Rio Grande Valley. Brownsville, Harlingen, Mis- 


2. Malvastrum wright Gray. Open mesquite. Corpus Christi. 

3. Malvastrum americanum (L.) Torr. Open woods, weed in fields 
and waste places, southern and southwestern Texas. Beaumont, Ana- 
huac, Houston, Corpus Christi, San Antonio, Brownsville, Mission, 
Laredo, Eagle Pass, Del Rio. 

4. Malvastrum leptophy!lum Gray. Dry soil, western Texas. 

5. Malvastrum elatum (Baker) Nels. Open valleys and lower slopes, 
western Texas. Davis Mts., Alpine, Sierra Blanca, El Paso. 

6. Malvastrum cocemneum (Pursh.) Gray. Open plains and hills, 
western Texas. Alpine. 
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12. Bastardia. 


1. Bastardia viscosa (.) H. B. K. In mesquite and prickly pear 
vegetation near Brownsville. teat i 


13; Sida. 


A. Calyx accompanied by 1-3 bractlets. 


B. Carpels acuminate; petals yellow 1. S. cunetfolia. 
B. Carpels obtuse; petals copper-colored 2. 9. hellers. 


A. Calyx not accompanied by_ bractlets. 
B. Calyx enlarging around or under the fruit 3. S. physocaiyx 
B. Calyx not enlarging around or under the fruit. 
©. Stems or branches decumbent or prostrate. 

D. Flowers in leafy involucres at ends of branches 
4. 8. ciliaris: 
D. Flowers not in leafy involucres at ends of branches. 
EK. Stems or branches hoary, minutely pubescent; 


calyx lobes acute 5. 8S. filiformis. 
E. Stems or branches with spreading hairs; 
calyx lobes acuminate 6. S. diffusa. 


C. Stems and branches erect or ascending. 
D. Corolla violet-purple; calyx not angled 7. S. filipes, 
D. Corolla not violet-purple; calyx 5-angled. 
HK. Leaf blades ovate to cuneate or lanceolate. 
F. Carpels 5; entire leaf blade serrate 
8. S. spinosa. 
F. Carpels about 8; entire leaf blade ser- 


rate 9. S. tragiaefolia. 
F. Carpels 10-12; leaf blades serrate except 
at base 10. S. rhombifolia. 


I}. Leaf blades linear or linear oblong. 

F. Peduncles and usually both peduncle 
and pedicel, shorter than the 
leaves to which they are at- 
tached. 

G. Calyx less than 6 mm. high at 
maturity 11. 8. angustifolia. 
G. Calyx more than 6 mm. high at 


maturity. ; 
H. Plant 1-8 dem. high; petals 
orange-yellow, often 


changing to red 
12. S. neomextcana. 
H. Plant 3-9 dem. high; petals 
yellow 13. S. texana. 
Ff, Peduncles conspicuously elongated, 
much surpassing the leaves to which 
they are attached 14. S. Longwpes. 
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1. Sida cuneifolia Gray. Sandy, sometimes alkaline soil, southwest- 
ern Texas. Brownsville, Hebronville, Laredo. 

2. Sida helleri Rose. Reported by Small as occurring in sandy soil 
near Corpus Christi. 

3. Sida physocalyx Gray. Woods, plains, and prairies, southwestern 
and western Texas. San Antonio, Kerrville, Brownsville, Laredo, Eagle 
Pass, Del Rio, Ozona, Pecos, Marfa, Big Bend, El Paso. 

4. Sida ciliaris L. Weed in fields and along roads, southern Texas. 
Gregory, Corpus Christi, Riviera. 

5. Stda filiformis Moric. Dry soil over most of Texas. Dallas, San 
Antonio, Brownsville, Laredo, Pecos, Big Bend, El] Paso. 

6. Sida diffusa H. B. K. Dry soil over most of Texas. Hearne, 
San Antonio, Brownsville, Laredo, Pecos, Big Bend, El Paso. 

7. Sida filipes Gray. Reported by Small for dry soil, Texas. Re- 
ported by Coulter for hills between the Colorado and Pecos rivers. 

8. Sida spinosa Li. Woods and weed in fields, southern Texas. 
Beaumont, Anahuac, Houston, Gregory, Brownsville. 

9. Sida tragiaefolia L. Dry soil, western Texas. Boquillas, Al- 
pine. 

10. Sida rhombifola lL. Weed, southeastern Texas. Jefferson, 
Hardin, Chambers, Harris, Galveston counties. 

11. Sida angustifolia Lam. Dry soil and weed, southwestern Teme 
Brownsville, Laredo, Cotulla. 

12. Sida neomexicana Gray. Rocky mountain slopes, western Texas. 


. Davis Mts. 


13. Sida texana (T. & G.) Small. Reported by Small for dry soil, 
Texas. Reported by Coulter as occurring in southern and eastern Texas. 

14. Sida longipes Gray. Rocky slopes, western Texas. Sanderson, 
Marathon. Reported by Coulter from Duval county. 


14 Anoda, 


A. Petals lavender; sepals much longer than the fruit 
1. A. lavateriotdes. 


A. Petals yellow; sepals about the same length as the fruit 
2. A. wrightit 


1. Anoda lavalerioides Medic. Reported by Wooton and Standley 
as occurring in western Texas. 
2. Anoda wrightii Gray. Reported by Coulter as occurring in west- 
ern Texas. 
15. Sidanoda. 


1. Sidanoda pentachista (Gray) Woot. & Stand. Reported by Wooton 
and Standley as occurring in western Texas. Reported by Coulter for 
southwestern Texas. 


16. Altheae. Hollyhock. 


1. Althaea rosea L. Common as a decorative plant throughout 
Texas.. 


See 


1%. Callirrhoe. Poppy Mallow. 


A. Plants annual. 
B. Involucel present; carpels densely pubescent 1. C. scabrvuscula. 
B. Involucel not present; carpels glabrous 2. C. pedata. 
A. Plants perennial or biennial. 
B. Involucels present. 
C. Several flowers on a peduncle 3. C. triangulata. 
C. One flower ona peduncle. 
D. Calyx and involucel bractlets separated - 
-4, C. papaver. 
D. Calyx and involucel bractlets contiguous. 
E. Lobes of leaf crenate 5. C. geraniotdes. 
E. Segments of leaf incised or pinnately parted. 
F. Corolla purple or red 6. C. involucrata, 
F. Corolla pink or hlac 7. C. lineariloba. 
B. Involucels wanting. 
C. Petals pink or rose. 1-14 em. long. 8. C. alcaeoides. 


C. Petals red-purple, violet or white, 13-2 em. long 
9. C. digitata. 


1. Callirrhoe scabriuscula Robinson. Reported by Small as occur- 
ring along the Colorado River. 

2. Callirrhoe pedata Gray. Reported by Small-and Coulter as oc- 
curring on prairies in Texas. 

3. Callirrhoe triangulata (Leavenw.) Gray. Reported by Small as 
occurring on prairies in Texas. 

4. Callirrhoe papaver (Cass.) Gray. Reported by Small as occur- 
ring on sandy soil in ‘Texas. 

5. Callirrhoe geranioides Small. Reported by Small as occurring 
on sandy soil in bottoms in southern Texas. 

6. Callirrhoe involucratt (Nutt.) Gray. Prairies and plains through- 
out most of Texas. Galveston county, Hearne, San Antonio, Laredo, 
Del Rio, Ozona, Pecos, Sheffield. 

”. Callirrhoe lineariloba (T. & G.) Gray. Sandy soil, southern 
Texas. Iebronville. 

8. Callirrhoe aicaeoides (Michx.) Gray. Reported by Small as oc- 
curring in dry soil in Texas. Reported by Coulter as occurring in 
gravel soil in Gillespie county. 

9. Callirrhoe digitata Nutt. Prairies and valleys, most of Texas. 
San Antonio, Corpus Christi, Del Rio, Ozona, Pecos, Sheffield. 


aj he 


is. Malva. Mallow. 


A. Corolla over 2 cm. broad | 1. M. sylvestris. 
A. Corolla less than 2 em. broad. 
B. Petals 34-7 mm. long; plants erect 2. M. parviflora, 
B. Petals 9-14 mm. long;’plants decumbent 3. M. rotundifolia. 


Garden Mallow. 


1. Malva sylvestris L. Cultivated throughout most of Texas. 


2. Malva parviflora L. Common weed, southern and western Texas. 
Corpus Christi, San Antonio, Brownsville, Laredo, Kerrville, Del Rio, 
El Paso. 

3. Malva rotundifolia L. Weed in waste ground. Brazos county. 


19. Strdalcea. 


1. Sidalcea neomexicana Gray. Reported by Coulter as occurring 
in mountains of western Texas. 


20. Malachra. 


1. Malachra capitata L:. Woods, weed in fields, vicinity of Browns- 
ville. 
21. Pavonia. 


1. Pavonia lasicpetala Scheele. Dry, rocky ravine near New Braun- 
fels. Reported by Coulter as occurring throughout southern and west- 
ern Texas. Reported by Small as occurring in dry and rocky woods in 
Texas. 


22. Malvaviscus. 


A. Flowers more than 5 em. long; cultivated only 1. M. arboreus. 


A. Flowers less than 2.5 cm. long; wild and cultivated 
2. M. drummonadti. 
1. Malvaviscus arboreus Cay. Cultivated as a decorative shrub in 
Browngville. 
-2. Malvaviscus drummondii T. & G. Woods and thickets, southern 


Lo 


and eastern Texas. Frequently cultivated. Beaumont, Hearne, Hous- 
ton, Austin, San Antonio, Corpus Christi, Brownsville, Laredo. 


GLOSSARY. 


Anther. The part of the stamen which contains the.pollen. 

Bract. <A leaf-like structure subtending the flower, or flower-cluster. 

Bractlet. A secondary bract, immediately beneath the flower; some- 
times applied to very small bracts. 

Capitate. Shaped like a head; parts collected into a dense cluster, 
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Capsule. A dry fruit consisting of more than one carpel, splitting open 
when ripe. 

Carpel. A part of a compound pistil. 

Crenate. Margin of a leaf with rounded teeth. 

Dentate. Margin of leaf with pointed teeth. 

Digitate. Parts diverging, like the fingers when spread. 

Involucre. A whorl of bracts subtending the flower. 

Involucel. A secondary involucre. 

Panicle. A compound inflorescence, of the racemose type, as oats. 

Pedicel. The stalk of a single flower in a flower cluster. 

Peduncle. A primary flower stalk, supporting either a single flower 
or a cluster of flowers. If a flower stalk is jointed, the part near- 
est the stem is the peduncle, and the part nearest the flower is the 
pedicel. 

Peltate. Shield-shaped. 

Petiole. The stalk of the leaf. 

Pinnate. Compound, with the parts arranged on each side of a com- 
mon axis. 

Raceme. An elongated inflorescence with the flowers attached to the 
main stem by a single branch. 

Spathe. <A bract that is concave. 

Spike. An inflorescence where the flowers are sessile, or nearly so, 
on a more or less elongated common axis. 

Stamen. The pollen-hearing organ of the flower, composed of anther 
and filament. 

Stamen-column. The united portion of several stamens. 

Stellate. Star-shaped. 

Stigma. The part of the pistil that receives the pollen. 

Strigose. With appressed stiff hairs. 

Style. Usually the stem-like part of the pistil between the ovary and 
the stigma, 

Subhastate. Shaped somewhat like an arrow-head. 
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FOREWORD 


This circular concerning reliable agricultural information is issued 
for the purpose of calling attention to the available bulletins issued by 
the Texas Agricultural Experiment Station for free distribution to the 
citizens of this State. The Texas Agricultural Experiment Station is’ 
an agency supported by the State of Texas for the investigation of agri- 
cultural problems. These problems are studied by means of carefully 
conducted experiments made by thoroughly practical men with expert 
knowledge of scientific agriculture. The information contained in the 
bulletins offered is wholly reliable. Only a part of it may be applicable 
to a particular farm, and therefore the citizen must be the judge of the 
extent to which he can use the information in his particular business. 
It is hoped that this circular will be the means of bringing into more 
general use the bulletins issued by this station. 

A. B. Conner, 
Vice-Director. 


RELIABLE AGRICULTURAL INFORMATION 
AND HOW TO SECURE IT 


A. B. ConnER. 


The bulletins available for distribution at this time relate to the sub- 
jects of live stock, live stock diseases, crops, crop diseases, insests injurious 
to plant and animal life, soils and means of making soils more produc- 
tive, plant breeding, horticulture, the composition and utilization of 
feeds, forestry, and farm and ranch management. One hundred six- 
teen publications are available at this time, any of which may be had 
by request to the Director of the Experiment Station. A complete list 
of available publications follows: 

The following is a list of the Texas Agricultural Experiment Station 
publications available for free distribution. Anything shown on this list 
will be sent free upon application to “The Director, Texas Agricultural 
Experiment Station, College Station, Texas.” Please request publica- 
tions by number. Write plainly. f 

Publications not.shown on this hist cannot be supplied. 


BULLETINS. 

No. 

113. Spray Calendar. 

119. Infectious Anaemia of the Horse. 

124. The Pecan Case Bearer. 

126. Active Phosphoric Acid in Its Relation to the Needs of the Soil 
for Phosphoric Acid in Pot Experiments. 

128. Cottonseed Meal as Human Food. 

129. Studies of the Ammonia Soluble Organic Matter of the Soil. 

132. Report of the Cooperative Forage Crop Work by the United States 
Department of Agriculture and the Texas State Experiment 
Station at Chillicothe, Texas, in 1909. 

137. Alfalfa in Northwest Texas. 

144. The Culture of Cigar Leaf Tobacco in Texas. 

148. Report of Ba with Citrus Fruits at the Beeville Sub- 
station. 

155. The Ether Extract and the Chloroform Extract of Soils. 

158. Investigations Pertaining to Texas Beekeeping. 

159. Steer Feeding. 

162. Composition and Digestibility of the Chloroform Extract of Texas 
Hays and Fodders. 

163. Digestion Experiments on Men with Cottonseed Meal. 

165. Ammonia-Soluble Inorganic Soil Colloids. 

166. Digestion Experiments with Texas Feeding Stuffs. 
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No: 


Melfi 
169. 


es 
oUt 
GR: 
I: 
174. 
15. 
73. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 


oi 
192. 
195. 
196. 
BOT 
198. 
199. 
200. 
201. 
202. 
208. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
alse 
216. 


AGRICULTURAL INFORMATION THAT PAYS. 


Commercial Fertilizers and. Their Use. 

The Total Fatty Acids and Other Ether-Soluble Constituents. of 
Feedstutis. 

Texas Feeding Stuffs: Their Composition and Utilization. 

Losses of Moisture and Plant Food by Percolation. 

Sudan Grass. 

The Composition of the Soils of the Texas Panhandle. 

The Effect of Organic Compounds in Pot Experiments. 

Distribution and Digestibility of the Pentosans of Feeds. 

Effect of the Additions on Availability of Soil Phosphates. 

The Turnip Louse. 

Oxidation of Organic Compounds in the Soil. 

Steer Feeding. 

Moisture Relations of Some Texas Soils. 

Cooperative Fertilizer Experiments with Corn, 1908-14. 

The Production Co-efficients of Feeds. 

Fattening Lambs. 

Sprays and Spraying. 

Tile Drainage. 

The Composition of Cottonseed Meal and Cottonseed. 

The Effect of Additions on the Availability of Soil Potash, and 
the Preparation of Sugar Humus. 

The Composition of Rice and Its By-Products. 

Soils of Grayson, Lee, McLennan, Titus, and Tyler Counties. 

Japanese Sugar Cane as a Forage Crop. 

Digestibility of Sugars, Starches, and Pentosans of Roughages. 

Progress Report, Substation No. 38, Angleton, Texas, 1909-14. 

Feeding Baby Beeves. 

Progress Report, Substation No. 6, Denton, Texas, 1909-14. 

Progress Report, Substation No. 4, Beaumont, Texas, 1909-14. 

Peanut Meal and Ground Whole Pressed Peanuts for Hogs. 

Progress Report, Substation No. 12, Chillicothe, Texas, 1905-14. 

The Productive Values of Some Texas Feeding Stuffs. 

The Recurving of Milo and Some Factors Influencing It. 

Sheep Breeding and Feeding. 

Poultry Feed and Feeding Results. 

Poultry Houses and Poultry Equipment for Texas. 

The Fig in Texas. 

Progress Report, Substation No. 2, Troup, Texas, 1909-14. 

Barns for Work Aninals. 

Field Experiments with Crown Gall, 1913-17. 

The Availability of Phosphoric Acid in Rock Phosphate. 

The Composition of the Soils of South Central Texas. 

. Progress Report, Substation No. 1, Beeville, Texas, 1910-14. 

Progress Report, Substation No. 5, Temple, Texas, 1910-14. 

Commercial Feeding Stuffs, 1916-17. 
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AGRICULTURAL INFORMATION THAT PAYS. 


217. Commercial Fertilizers in 1916-17. 

218. Progress Report, Substation No. 7, Spur, Texas, 1909-14. Pe 

219. Progress Report, Substation No. 8, Lubbock, Texas, 1909-14. 

220. Egg-Producing Values of Some Texas Feeding Stuffs. 

221. Progress Report, Substation No. 9, Pecos, Texas, 1910-14. 

222. The Composition of Peanuts and Peanut By-Products. 

223. Effect of Lime and Carbonate of Lime on Acid Phosphate. 

224. The Influence of Peanuts and Rice Bran on the Quality of Pork. 

225. Cocoanut Meal vs. Cottonseed Meal for Dairy Cows. 

226. Cooperative Soft Pork Investigations. 

227. Studies of the Hariequin Bug. 

228. Influence of Peanut Meal on Quality of Pork. 

229. Experiments at Substation No. 3, Angleton, Texas, 1909-16. 

230. Spacing of Rows in Corn and Its Effect on Grain Yield. 

231. The Beemoth or Waxworm. 

232. Mineral Requirements of Sheep. 

233. Commercial Fertilizers in 1917-18. 

234. Commercial Feeding Stuffs in 1917-18. 

235. Cooperative Fertilizer Experiments with Cotton, Corn, Sweet 
Potatoes and Irish Potatoes, 1908-17. 

236. Grain Sorghum Improvement. 

238. Dairy Cattle Feeding Experiments. 

239. Control of Weeds in Rice Fields. 

240. The Utilization of Yucca for the Maintenance of Cattle. 

241. Cottonseed Meal. 

242. Hardening Peanut-Fed Hogs. 

243. The Need of Texas Soils for Lime. 

244. Composition of the Soils of Archer, Franklin, and Harrison Coun- 
tes. 

245. Feeding Values of Certain Feeding Stuffs. 

216. Report of the First Texas National Egg-Laying Contest: 

247. ‘The Chemical Composition of the Cotton Plant. 

248. Commercial Fertilizers in 1918-19. 

249. Field Diseases of the Sweet Potato in Texas. 

250. Storage and Diseases. of the Sweet Potato in Texas. 

251. Commercial Feeding Stuffs, September 1, 1918, to August 31, 


A429: 
252. Commercial Feeding Stuffs Registered for Sale in Texas, October 
ioe SS 


253. Report of Hxperiments at Substation No. 12, Chillicothe, Texas, 
1915-17. 

254. Report of Experiments at Substation No. 11, Nacogdoches, Texas, 
1916-18. 

255. Beekeeping for Beginners. 

256. The Cowpea Weevil. 

257. The Cotton Melon Louse; Life History Studies. 
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259. 
260. 
261. 


262. 
264. 
265. 
266. 


25th. 
26th. 
27th. 
28th. 
29th. 


Report of Experiments at Substation No. 4, Beaumont, Texas, 
1915-18. 

Nitrification in Texas Soils. 

Wilts of the Watermelon and Related Crops. 

Diseases of Grains, Sorghums, and Millet, and Their Control in 
Texas. 

The Searing Iron vs. The Knife for Docking or Detailing Lambs. 

Farm Records and Accounts. 

Commercial Fertilizers in 1919-20. 

The Staple of Texas Cotton. 


‘ ANNUAL REPORTS. 


30th—31st. 


32d. 


PRESS BULLETIN. 


Broom Corn Culture. 


CIRCULARS. 


(New Series.) 


Strawberries Under Irrigation in South Texas. 

Truck Farming in Texas. 

Insect Enemies of Sudan Grass. 

The Story of Three Pigs. 

Housing Farm Implements (Superseding Circular No. 4). 

Progress in Peanut Milling. 

The Green Bug or Spring Grain Aphis. 

A Milk House for Texas. 

Directions for Preparation of Veterinary Specimens for Exam- 
ination. 

The San Jose Scale. 

Investigations in Adapting the Automobile to Accurate Soil Sur- 
vey and Road Traverse Work. 

Patch-Budding Large Limbs and Trunks of Pecan Trees. 

The Research Spirit in Scientific Institutions. 

The Malvaceous Plants of Texas. 

Reliable Agricultural Information and How to Secure It. 


Not more than one copy of a particular publication will be sent to a 


given 


individual or agency. Those wishing publications sent te 
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AGRICULTURAL INFORMATION THAT PAYS. 


certain parties will kindly send a list of such names and addresses, 
and indicate the publications to be sent each. 

Parties asking for publications which are out of print will receive a 
copy of this list, together with such lterature as may be available, bear- 
ing on the same subject as the publications which are out of print. 

Please request publications by NUMBER. 

Address all communications to: 

B. YOuNGBLOOD, 
Director, Texas Agricultural Experiment Station, 
College Station, Texas. 


All elianle Agencies Engaged in the Dis- 
semination of Agricultural Information Must 
Base Their Teachings on the Principles Evolved 
by Research Studies, as Otherwise Their Teach- 
ings Might be Unsound. 
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TEXAS AGRICULTURAL EXPERIMENT STATION 


Texas Feeding Stuffs; Their Com- 
position and Utilization 
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TEXAS AGRICULTURAL EXPERIMENT STATION 


: pei] Jaxvary, 1915 
Beucenin No. 172 5 Ope) oe 


SUDAN GRASS 


DIVISION OF AGRONOMY 


GRAIN SORGHUM IMPROVEMENT 


B, TOUNGREOOD, Diawores 
COLLEOR STATION, SRAZOS CVONTY, TEXAS. 


———————————————————————QQ858RE | 


Texas Feeding Stuffs: Their Composition and Utilization: This bul- 
Jetin gives complete information as to the composition and utilization 
of some feedstuffs commonly grown in this State. You can utilize the 
feed you grow most profitably by knowing its feeding value. 


Sudan Grass: This bulletin gives a complete history of Sudan Grass, 
its introduction, distribution and culture. 


It is invaluable to anyone 
growing this cron. 


Grain Sorghum Improvement: This bulletin gives reliable informa- 
tion as to how to proceed in increasing the erain and forage yield of 
the grain sorghum so commonly grown throughout Western Texas. This 


apphes to milo, kafir, feterita, and the various other grain sorghum 
varieties, 
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j TRUCK, FARMING 


TEXAS AGRICUL TURAL EXPERIMENT STATION 
AGRUPETUNAL AND MECH ANI GL COLLEGE OF THEKAN 


BULLETIN NO. 245 AUUUET, 1914 


DIVISION OF CHEMISTRY 


Commercial Fertilizers in 1918-1919 


TEXAS AGRICULTURAL EXPERIMENT STATION 


SULLERIN HO. 20 - JUNGLE 


DIVISION OF AGRONOMY 


SPACING OF ROWS IN CORN AND ITS 
EFFECT UPON GRAIN YIELD 


BOP NOGLGOY, Smucrom 
COLLEDE MTATION, RRAEEN OOKHETT, Tekan, 


Truck Farming: A complete manual for the guidance of the truck 
farmer; discusses preparation of the soil for truck crops and_ gives 
specific information as to planting, cultivating and harvesting in the 
most profitable manner. 


Commercial} Fertilizers: A discussion of commercial fertilizers, their 
composition and use in increasing production. 


Spacing of Rows in Corn and Its Effect Upon Grain Yield: This 
bulletin gives the results of six years of careful experimentation at six 
different points in the State and shows conclusively the effects upon 
grain yield of growing corn in wide and narrow rows. 
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TEMAS AGRICULTURAL EXPERIMENT STATION 
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Housing Farm Implements 


TEXAS AGRICULTURAL EXPERIMENT STATION 


te JANUARY, 18 
BULLETIN RO: 210 « 


Barns for Work Animals. 


AGRICELTURAL EXPERIMENT STATION 
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TEXAS 
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DIVISION OF POULTRY HUSBANDRY 


Poultry “Youses and Poultry 
Equipm a: for Texas 


———— 


_ Housing Farm Implements: This circular containg, gkotches show- 
ing the construction of farm implement sheds and the, 
required. Many thousands of dollars worth of far, 
being ruined in Texas because of lack of housing. 
sheds are inexpensive and as a protection to farn 
returns. 


bill of materials 
m implements are 
Suitable implement 
1 machinery pay big 


. . 5. Sins ane s : . : 5 
Barns ON eth ee plans be Liat materaleitne 
yarns suitable to ‘lexas conditions. t pays to hotjse farm live stock 


and it is economical to study various plans before Suilding. 


Poultry Houses and Poultry Equipment for Texas. 4 jyJIetin con- 
Pa oe for Sisal sagen (ha poultry €qW1]},ment suitable to 
exas conditions. hi arm poultry pays returns as perhaps no other 
part of the farm. Provide a house and sanitary COnditions and thus 
encourage even greater production. hie 
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Sprays and Spraying 
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DIVISION OF ENTOMOLOGY 


THE SAN JOSE SCALE. 
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TEXAS AGRICULTURAL EXPERIMENT STATION 
AGRICULTURAL (ND etorptorbts i tone: 


EXPERIMENT STATION AND EXTENSION SERVICE 
COOPERATING 


STORAGE AND DISEASES OF THE 
SWEET POTATO IN TEXAS ee ae ; 


B-YOUNGITOOD, Drsecrom 
Cabtrge Hadinnt, Vrnram Cosomty, Veven 


Sprays and Spraying: A bulletin giving various formulas for making 
up sprays and information as to how and when to apply for the con- 
trol of insects. 


The San Jose Scale: A complete description of the San Jose scale, 
its distribution and means of control. Write for this bulletin and 
familiarize yourself with the San Jose scale and thus protect against 


the loss of trees. 


Storage and Diseases of the Sweet Potato in Texas: A complete 
bulletin on the storage and storage diseases of the sweet potato. ‘There 
are many ways of avoiding storage losses which it will save you money 


to know. 
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| SPaav CALENDAR 


_TEXAS AGRICULTURAL EXPERIMENT STATION 


SOLLETIN NO. 196 


‘ADGUST, 1914 
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JAPANESE SUGAR CANE AS A 
FORAGE CROP 


Jin 
1, Sees 


Control of Weeds in Rice Fields: This bulletin discusses in detat 
rice field weeds, their means of distribution and how to control them 
based on carefully conducted experiments at the Texas Agricultura 
Experiment Rice Station located near Beaumont. Weeds in rice fields 
annually cause losses of thousands of dollars which can nya large meas: 
ure be avoided. 


Spray Calendar: This bulletin contains formulae for making uy 
sprays and suggestions as to the best time for spraying to get best results 


Japanese Sugar Cane as a Forage Crop: Japanese sugar cane is § 
most excellent forage crop in the gulf coastal plains section and in tha 
region has many advantages over other forages. This bulletin give 
information as to planting, cultivating, harvesting and storing; alse 
yield that may ‘be Suse [rom the crop from year to year. 
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DIVISION OF ANIMAL INDUSTRY. 


INFLUENCE OF PEANUT MEAL ON 
QUALITY OF PORK 


Tile Drainage: The productivity of thousands ,of .acres of land, 
especially in the southern and eastern parts of Texas, can be improved 
by tile drainage, especially after good surface drainage has been pro- 
vided. Large areas of land in other States, known by reputation as 
our best producing agricultural lands, have been tile drained. If im- 
proper drainage handicaps your farm operations, read this bulletin and 
study your farm with the view to tile draining, if necessary. 


The Productive Values of Some Texas Feeding Stuffs: This bulletia 
gives the nutritive values of different Texas feeds. 

Influence of Peanut Meal on Quality of Pork: Soft pork dockage is 
eosting the hog raiser much money annually. This bulletin deals with 
peanut meal as a feed and its Ge on the quality of the pork. It 
pays to know what effect different feeds have on the quality of the 
meat produced, as otherwise you might unnecessarily stand dockage at 
the market. 


THE VALUE OF AGRICULTURAL INFORMATION DEPENDS 
ON ITS USE. 
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DIVISION OF POULTRY HUSBANDRY 


EGG-PRODUCING VALUES OF SOME TEXAS. 


FEEDING . 
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Sheep Breeding and Feeding: Every farm should have its sheep, 
and certain. problems of breeding and feeding naturally present them- 
selves. This bulletin is a handbook of information on breeding and 
management of sheep. | 


Egg-Producing Values of Some Texas Feeding Stuffs: Different 
feeds stimulate egg production in poultry in different ways. 
letin shows the 


: This bul- 
results of feeding some Texas feeds for egg production 
Dairy Cattle Feeding Experiments: 


eal ee Know how to feed the dairy 
( ies t pays. Quality as well as quantity must be considered in the 
ration. 
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DIVISION OF ENTOMOLOGY 


COMMERCIAL-‘SULPHUR PRODUCTS AS 
DORMANT SPRAYS FOR CONTROL 
OF THE SAN JOSE SCALE 


B. YOUNGBLOOD, Director, 
COLLEGE STATION, BRAZOS COUNTY, TEXAS 


Figure 1. San Jose scale on peach leaf from an unsprayed tree, at Tyler, Texas, 
September 1, 1920. 
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COMMERCIAL-SULPHUR PRODUCTS AS DORMANT SPRAYS 
FOR CONTROL OF THE SAN JOSE SCALE. - 


By M. C. Tanquary, Cuter, Division or Enromonogy, TEXAS 
AGRICULTURAL HXPERIMENT STATION, 
AND 
M. KE. Hays, Horricutturist, EXTeNsIon SERVICE. 


Lime-sulphur solution has long been recognized as the. insecticide par 
excellence for the control of the San José scale. Owing to difficulties 
involved in preparing the home-made lime-sulphur mixture and the 
expense and trouble of handling the stock solution, a number of in- 
secticide companies have recently placed on the market commercial 
preparations in the dry form. The manufacturers are recommending 
these products for the control of the San José scale. 

These preparations have been tested by some of the different Exper- 
ment Stations throughout the country and conflicting results have been , 
secured. Some Stations have reported good control; others very little 
or no control. 

Large quantities of these commercial products are being sold in Texas 
and in order to be able to give definite answers to numerous inquiries. 
regarding the efficiency of these products the experiment described be- 
low was undertaken by the authors. It was planned to test a larger 
number of materials, but owing to various circumstances we were able 
to test only three this year. It is planned to test a larger number 
next year. 

For the purpose of the experiment a peach orchard was secured in 
the northeastern part of the State, in the heart of the peach-growing 
district. The orchard belonged to Mr. P. T. Burns and is located 
about nine miles southeast of Tyler, Smith County, Texas. The or- 
chard had been set out three years before and had never been sprayed. 
The scale had evidently been in the orchard for some time as a number 
of the trees were badly infested. 

The sprayer that was used was an “Iron Age” barrel sprayer with a 
two-cylinder pump and a disk nozzle. A pressure of 175 to 200 pounds 
was maintained. 

The date, February 24, was just about as late as a dormant spray 
could be applied in that locality. The fruit buds were swollen, many 
of them showing pink, and a few scattering blossoms were seen here 
and there in the orchard. 

The spraying was done in the-afternoon of a raw, chilly day. There 
had been a light misty rain in the forenoon. . There was a light north- 
west wind. 

The materials that were tested were Grasselli liquid lime-sulphur, 
Sherwin-Williams dry lime-sulphur, and Niagara soluble sulphur. These 
were used at the strengths recommended by the different companies ; 
Niagara soluble sulphur, 124 pounds to 50 gallons of water; Sherwin- 
Williams dry lime-sulphur, 15 pounds to 50 gallons of water; and 
Grasselli liquid lime-sulphur, 1 gallon to 8 gallons of water. 

Two rows of trees were sprayed with each material and two rows left as 
checks, the relative locations being shown in the accompanying diagram. 
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KEY TO DIAGRAM. 


Incrusted—An actual incrustation of a large percentage of the tree. 


Very heavy infestation—Scales very numerous on all parts of tree. 
Some parts of tree almost incrusted. 


Heavy infestation—Scales very numerous, but not forming an in- 
crustation. 


Moderate—Scales fairly numerous throughout most of the tees 


Slight infestation—-Scales scattered throughout the Tey but very 
easily found. 


Very few scales—Scales found only by very careful searching. 
Fxcellent—Perfect or almost perfect control. 
Good—Good control, but some scales scattered throughout the tree. 


Fair—Infestation very greatly reduced, but quite a number of scales 
still present. 


A study of the above diagram will show that of those sprayed with 
Niagara soluble sulphur, twenty-one trees whose infestation ranged all 
the way from “Very few” to “Incrusted” on February 24, are all 
marked “Excellent” on September 1. 

Of ‘those sprayed with Sherwin-Williams dry lme-sulphur, two 
marked “Incrusted” on February 24 are marked “Excellent” on Sep- 
tember 1; fifteen whose infestation ranged all the way from “Very few” 
to “Heavy infestation” on February 24 are marked “Excellent” on Sep- 
tember 1, and one marked “Slight infestation” on February 24 is 
marked “Good” on September 1. 

Of those sprayed with Grasselli liquid lme-sulphur, six were marked 
“Incrusted” on February 24. Of these, four were marked “Excellent” 
on September 1, one was marked “Good,” and the other “Fair.” The 
other trees sprayed with Grasselli quid lime-sulphur whose infestation 
ranged from “Very few” to “Heavy infestation” on February 24, are all 
marked “Excellent” on September 1. It will be noticed that there are 
three trees marked “check” in one of the rows sprayed with Grasselli 
liquid lime-sulphur that were not sprayed. This was due to our running 
out of spray material before we reached the end of the row. 

It will be noticed in studying the diagram that three trees sprayed 
with Niagara soluble sulphur, four sprayed with Sherwin-Williams dry 
lime-sulphur, and eight sprayed with Grasselli liquid lime-sulphur have 
no data recorded for September 1. This was due to the fact that the in- 
festation was so slight in those cases that an examination of them would 
have yielded practically no results in comparison with the others and 
therefore all the available time was spent in an examination of the © 
other trees. 

Turning now to the check rows (not sprayed), one sees that there 
has been a very great increase in the amount of infestation, a number 
of trees increasing from “Very few” to “Heavy infestation” or “Tn- 
crusted.” One tree had died, and another was in a dying condition. 
One tree had been removed and another put in its place. In no case 
was there a decrease in amount of infestation. 


Figure 2. Spraying with lime-sulphur for control of San Jose scale, using power spray machinery. Note the fan-shaped spray. 


Lee. 


INTERPRETATION OF RESULTS. 


The fact that infestation increased heavily on all the trees in the 
check rows while at the same time there was nearly perfect control in 
the case of the sprayed trees, shows that all three materials were very 
effective in controlling the San José scale under the conditions of this 
experiment. So far as we could determine, there was very little if any 
difference in the effectiveness of the three materials. 

It is realized, of course, that this is only a preliminary experiment 
and that further tests should,be made with such mixtures before final 
recommendations can be made. ‘The results of this experiment, how- 
ever, show very clearly the possibilities of commercial mixtures for the 
control of the San José scale under Texas. conditions. 
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MANAGEMENT OF CHICKENS ON TEXAS FARMS 


By R. M. SHxERwoop, Pouttry HusBanpMAN, 
Division oF ANIMAL INDUSTRY 


SELECTION OF STOCK 
BREED AND QUALITY OF STOCK 


Texas is not a state of large poultry farms, but it is a state where 
most farmers have a number of hens. In some cases these are standard 
bred hens of good quality and suited to the needs of the farmer, while 
in other cases they are scrub or mongrel fowls.. Before the farmer 
chooses the breed he desires, he first should decide whether he is more 
interested in egg-production than in growing a large-sized fowl for table 
purposes. When fowls are properly handled, there is, no doubt, more 
profit from the production of high-grade eggs than from the sale of table 
fowls. The producers who decide upon. egg-production choose breeds 
similar to the Leghorn, the Ancona, and the Minorca, as these produce 
eggs at a lower cost per dozen than do the heavier breeds. The farmer 
who wishes a larger fowl, picks out chickens of the type of the Plymouth 
Rock, the Rhode Tsland Red, or the Wyandotte. 

The particular breed selected is not so important as the breeding. 
There are good and poor flocks in all breeds. The producer will select 
stock of the correct shape and color for the breed and variety, and he 
should also see that they are from high egg-producing stock. The Kan- 
sas Experiment Station proved the advantage of the well-bred cockerels 


as shown in Table 1. 
Table 1. 


First, Second Third 
Generation. | Generation. | Generation. 


Egg production of pullets from cockerels of high 


egg-producing strains me 155.9 188.6 192.6 

Egg- pee aia of pullets from common cockerels 104.0 145.2 129.6 
Increase in egg-production by the use of good > 

EICICEL CIA Ms ca ay rae Sea oe ne eam cdeeterincde 51.9 43.4 63.0 


This advantage amounted to from about 34 dozen to over 5 dozen 
eggs more per year from all the pullets from the high- -producing cock- 
erels than from the common ones. Tf one figures these eggs at 30 cents 
a dozen, the advantage in favor of the good cockerels would be from 
$1.09 % $1.57 for cnet pullet sired by them. 

Figure 1 shows Texas No. 4, a pedigreed hen with a record of 261 
eggs from December 13, 1919, to December 13, 1920. This is her second 
laying season. She was not trap-nested during her first laying season; 


—4=— 


therefore, it is impossible to say just how many eggs she laid. Hens 
regularly lay more eggs during their first year than their second year. 
Figure 2 shows the pedigree of the sire of this hen, and Figure 3 shows 
her second year’s egg-record. On January 19, on November 17 and 
November 21, she laid 2 eggs, and on April 8 she laid a double- -yolked 
egg. Hens with such breeding often lay when they are molting or molt 
in a very short time. Texas No. 1, a hen of similar breeding to Texas 
No. 4, laid 166 eggs from December 6, 1919, to August 6, 1920, in her 
second laying season. She then molted completely and was back lay- 
ing on October 10. She laid 197 eggs during her second year. These 
are illustrations of the performance of two pedigreed hens at this Sta- 
tion, but they show the results to be expected from such stock elsewhere. 

It is recommended to the producer that he decide upon one breed, 


Figure 1. Texas No. 4. This hen laid 261 eggs during her second laying year. 


and that each year he secure well-bred cockerels of this breed to mate 
with his flock. It is also advisable for these to be from the same strain 


if possible. 
CULLING 


It is recommended that the farmer cull out both his poor hens and his 
old ones. It has been found that the hens that stop laying and molt 
early in the season are the poorer layers. If a number of hens stop 
laying early in the season, it may be advisable to cull several times dur- 
ing the year. The poor layers can thus be removed as fast as they are 
detected. A laying hen is wide between the pelvic or lay bones, and she 
is deep and full in the abdomen. The vent is large and moist ‘and free 
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Ficure 2. Pedigree of Sire of Texas No. 4. 
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from yellow color. The comb is large and waxy. It is bright red in 
color and warm to the touch. The comb of a hen after she has stopped 
laying for any length of time decreases in size and is covered with white 
scales. It is also cold to the touch. 

In hens with yellow coloring on the legs and beak, the poorer layers 
retain this color, while it disappears in the ease of the good hens. If 
a hen is laying in September and shows no indication of being a poor 
hen otherwise, she should be kept another year.. Hens should not ordi- 
narily be kept until they are over two or three years old unless they 
are known to be extra good layers. 


VIGOR AND FREFDOM FROM DISEASE 


Too much emphasis cannot be placed upon the vigor and the general 
health of fhe flock. A chicken of low vigor is lone and narrow about 
the head and shallow and narrow in the body. Fowls of this type are 
more susceptible to disease than those that are wide and deep in head 
and body. The type is transmitted from one generation to the next: 
therefore, it is very important that the breeding flock contain only 
fowls of the good type. 


NUMBER OF HENS TO MATE WITH ONE MALE 


The number of hens to mate with one male varies with the individ- ~ 
uality of the male, with the size of the flock, with the range that the 
flock has, and with ‘the general type of the fowls. With fowls of the type 
of the Leghorn, the Ancona, and so forth, from 20 to 30 females are 
placed with one male with good results. With breeds of the type of the 
Plymouth Rock, the Rhode Island Red, and the Wyandotte, probably 
15 to 20 will give better results. Often good results are secured when 
larger numbers of hens are mated with oné male, but too much depends 
upon the individual birds to make it wise to recommend more than 
these numbers. 


HATCHING THE CHICKS 
CARE OF EGGS FOR HATCHING 


The eggs should be gathered often when the weather is cold to pre- 
vent their being chilled. They should be carefully culled, and all dirty, 
extra large, small, cracked, bad-shaped and otherwise defective eggs 
should be discarded. It is often advisable to candle the eggs at this 
time. This treatment will show a number of small cracks and other- 
wise defective shells that might not be seen until after the eggs are set. 
Tf possible, the eggs that have been selected for hatching should be kept 
at a temperature of from 45 degrees to 65 degrees Fahrenheit, 

Eges should not be held for hatching longer than is absolutely neces- 
sary. Good results are sometimes secured with eggs held as ‘long as 
two weeks when they are held at a temperature of from 45 to 65 de- 
grees and are turned once a day. 


INCUBATORS OR HENS 


The incubator has the advantage over the hen in that it “will sit” 
whenever the owner wishes it to, while the hen sits when she gets ready. 


aes 


Since the carly hatched chicken does better than the late hatched one, 
it is generally advisable to use a machine. Incubators run steadiest 
when operated in basements. When a basement is not available, people 
sometimes experience trouble with some machines in keeping up a steady 
temperature under all conditions. For this reason commercial hatch- 
eries are starting up in different sections of the state. These hatcheries 
are properly equipped to hatch and sell chicks, and in some cases to 
hatch the farmers’ eggs for them. 


TYPES OF INCUBATORS AND OPERATION 


There are two general types of incubators, based on how the heat is 
carried from the lamp to the hatching chamber. These are called hot- 
water and hot-air incubators. oth types will give good results if prop- 
erly handled. 

It is advisable to follow the instructions sent out with the incubator 
at first. It must be remembered, however, that the conditions in the 
Texas homes may be different from those where the machine was tested 
and the directions were written. For this reason it may be necessary 
to make slight changes in the method of operating the machine. 

It is advisable to see that the machine is level, and that it occupies 

a position in the room where it will be free from drafts and where the 
sun cannot shine upon it. 
’ The thermometer and heat regulator should be thoroughly tested. If 
the thermometer is not accurate, the machine may be operated at the 
wrong temperature, even though the thermometer indicates that the 
temperature is correct. The thermometer may be tested by passing it 
back and forth along with a tested thermometer in a pail of water heated 
to a temperature of 103 to 105 degrees. If the readings of both 
thermometers agree, the thermometer is accurate. This test should 
be made each year, as the thermometer is often injured when not in 
use. The heat regulator is best tested by heating up the machine and 
by operating it for a week or so. If the machine runs at a steady tem- 
perature, the regulator should be satisfactory. This test should be made 
each year, and should be made long enough before the incubator is to be 
used to secure repairs if necessary. 


HEN WATCHING 


Those who use hens to hatch the chicks should have some well venti- 
lated place in which to set the hens, and a place where the laying flock 
will not bother them, If it is possible to make this room fairly dark, 
so much the better. 

Nest boxes 16 inches to 18 inches square are best suited. They should 
not be over 8 inches or 10 inches deep, as hens break more eggs when 
deep boxes are used. The nest should be tight at the bottom to pre- 
vent the eggs from drying too rapidly. Often' dirt or sod is placed in 
the bottom of the box and the nesting material is placed on it. 

The hen is rendered free from lice by dusting her thoroughly on the 
neck, back, thighs, under the wings, and about the breast and vent with 
a good louse powder. Sodium fluoride is one of the best powders. A 
second treatment may be used after the hen has sat one week. It is 
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necessary that the hen and nest be watched carefully for mites. These 
pests increase rapidly and often kill a hen or cause her to leave the 
nest. In case they appear, it may be necessary to remove the hen and 
eggs to another nest. It may also be necessary to dip the hen in a 2 per 
cent. solution of a good stock dip to kill the mites on her. 

The feed for a sitting hen should be very simple. Milo, kafir, or corn 
with plenty of fresh water is all that is needed. She should be at- 
tended to every day. If the eggs should become badly soiled, they may 
be washed with warm water. 


REARING CHICKS 


It is necessary to furnish incubator-hatched chicks with some means 
of keeping them warm. On some occasions the coal-heated hover is 
used, while in other places the kerosene-heated hover is preferred. Both 
bave their advantages and disadvantages. They are operated in small 
houses or rooms that can be closed sufficiently to keep the chicks warm 
during cold weather, but that can be opened enough in warm weather 
so that the chicks will not become overheated. 


OPERATION OF THE BROODER 


The brooder and house should be thoroughly disinfected with a 5 per 
cent. solution of a good stock dip several days before the chicks are 
hatched. The heater should then be started and the house thoroughly 
dried out before the chicks are readv to be taken from the incubator. 
The floor should be covered with a fine litter, and the hover should be 
warmed to a temperature of 100 degrees Fahrenheit before the chicks 
are placed under it. For the first few days the chicks should be kept 
near the heat by placing a small mesh wire netting around the brooder. 
If rats are troublesome, the entire room will need to be screened to keep 
them out. 

The routine of operating a brooder consists of the care of the heater, 
frequent and thorough cleaning under the hover, and, in case of sick- 
ness, careful disinfection. Any dead chicks should be buried deeply 
or burned. Sick ones should be killed as the chances of their making 
a satisfactory recovery are slight, and there is danger of their commu- 
nicating the disease to the rest of the flock. 

As the chicks grow older and learn to go on the roost at night, they 
need less protection from the weather. It is not advisable to allow 
them to become overheated in the early part of the evening and then 
cool off quickly as the night becomes cooler. Such management causes 
colds which often develop into roup. In many cases it is satisfactory 
to allow the chicks to roost out in the open. In other places it is neces- 
sary to protect them from enemies. Often a building which is open 
on the sides and ends, and which is enclosed with wire netting, is used 
with. complete success. 


POULTRY FEEDING 


There are two ways to feed: one is to feed for maximum production ; 
the other is to fed for maximum profits. These two may be alike, but 
this is not always the case. For instance, under certain care a flock 


tae 


may be yielding an annual income of $5.10 per fowl with an expense 
of $1.60, and thus may be yielding a profit of $1.50 per year. The 
feeder may buy certain feeds at high prices and increase the income 
to $3.25; but if he increases the expense to $1.80, there will be a profit 
of only $1.45. Therefore, a farmer who has grown certain feeds and 
who values them at what they will bring on the market, should not and 
will not buy other feeds at higher prices unless the returns are high 
enough to pay for more than the added cost. On the other hand, the 
man who buys all his feeds from feed stores may find it profitable to 
buy some feeds that the farmer would not find it profitable to buy. In 
figuring rations the feeder should keep these points in mind and feed 
a ration for the greatest profit, whether it gives the highest production 
cr not. 
FOOD NUTRIENTS 


Proteins are nutrients found both in vegetable and animal feeds. 
The proteins are very necessary for growth and for egg-production, and 
if the feeds given are lacking in them the results are not satisfactory. 
The protein from anima! sources is most valuable for poultry. It is 
not necessary, however, that all the protein in the ration should come 
from animal sources as the poultry can use some vegetable protein with 
good results. 

Carbohydrates and fats are two nutrients which are somewhat alike. 
Fats are more concentrated than carbohydrates: they contain 24 times 
as much energy as do carbohydrates. Carbohydrates in the feed may 
be changed to fats in the body or in the product. Neither of these can 
be changed to protein in the body or in the product. 

Ash or mineral matter is another group which is important. Both 
eges and chickens contain larger amounts of certain kinds of mineral 
matter than are found in the grain feeds. Therefore, special attention 
should be given this fact in order to produce more profitable growth 
and egg-production. 


FEEDING GROWING CHICKS 


The growing chicks require large amounts of protein and ash to form 
flesh and bone; also, carbohydrates and fats to produce the necessary 
body heat and energy, and to produce some fat. In order that the 
chick may make most satisfactory gain, it should receive feed contain- 
ing each of these food nutrients. The table below shows clearly the 
feeds that most efficiently do this. , 


Table 2 
Protein Feeds Ash Feeds Carbohydrates and Fats _ 
Produce Flesh. Produce Bone. , Produce Heat, Energy, and Fat. 
. ‘ pia! a | 
Sour skimmed milk. Ground bone. Cracked corn. 
Buttermilk. Bran. Cracked milo. 
Meat scraps. Milk. | Cracked kafir. 
Fish meal. Cracked wheat. 
Bran. Oats without hulls. 
Shorts. 
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Of the grains given in the table, corn, kafir, and milo have the small- 
est amount of protein and ash, while wheat is second, and hulled oats 
are first in these nutrients. Thus, in chick-feeding if most of the grain 
fed is cracked corn, kafir or milo, the chicks must be given more feeds 
rich in protein and ash than if more wheat and hulled oats are fed. 

Where corn, kafir, or milo, is available for use with wheat and oats, 
the grain ration may be of equal parts by weight of each of the three 
used. For young chicks the corn, kafir, milo, and wheat should be 
finely cracked, while the oats used should be steel cut or rolled oats. 
As the chicks become larger, coarser cracked grain may be used. When 
they become half-grown, the grain need not be cracked, and heavy oats 
may be used in place of the steel cut oats. The proportion then may 
be corn, kafir, or milo two parts, and oats one part by weight. 

Although bran and shorts are given to the chicks to supply protein 
and ash, they do not furnish sufficient quantities and they do not afford 
all of the kinds of protein necessary. Hor this reason sour skimmed 
milk or buttermilk or meat scraps should be fed. Of these feeds, the 
mill is better than the meat scraps. ‘The milk should be kept before 
the chicks at all times. The dishes should be scalded often to prevent 
poisonous molds from growing in them. Care should be taken not to 
spill the milk on the ground as this often breeds diseases. The bran 
and shorts may be fed with some finely ground corn, milo,.or kafir in 
the proportion of two parts bran, one part shorts, and. two parts ground 
corn, milo, or kafir. If milk is not available, one part of high-grade 
meat scraps or fish meal may be added to this mixture. Dry eround 
bone may be kept in a hopper or it may be mixed with the above feed 
in the bionicn of one pound of bone to fifteen pounds of the above 
feed. 

A large number of chicks are lost each year because they are fed too 
much the first week. They should first be fed when 36 to 48 hours old 
with a little grit and with a small amount of hard boiled egg mixed with 
rolled oats or bread crumbs; and they should be given all the milk or 
water they will drink. The second day a small quantity of the grain 
feed recommended above should be pba together with a small amount 
of the bran mixture. The first week the chicks should be fed often but 
only in small quantities. A chick fed often but only two-thirds what it 
would eat the first week does much better than a chick which is fed 
heavily at this time. This is so because the digestive organs are not 
completely developed before the end of the week. 

When the chicks are half-grown and on range, they may be fed in 
self-feeders. These should be used some distance from the roosting 
house in order to eneourage the chicks to exercise. 

The practice of throwing out toe much feed has the result that the 
chicks soil it and eat filth with it. This causes disease. On the other 
hand, the feed may sour and mold ‘and injure the chicks still worse. 
Another thing that should not be overlooked is that filth attracts flies, 
which often carry tapeworms. These tapeworms spend part of their 
lives in the flies and the other part in the chicks. Therefore, if the 
chicks eat flies containing these tapeworms they will be infected by 
them. In the case of tapeworms the loss may not come for several 
weeks, as it takes some time for the worms to develop. 
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FEEDIN G FOR EGG-PRODUCTION 


Feeding hens for ege-produc tion is not very different from feeding 
chicks. The feeds that were used by the chicks to produce flesh will 
be used by the hens to produce the white of the eggs and part of the 
yolks. The feeds used to furnish the chicks with heat and energy, and 
to produce fat, will be used by the hen to furnish heat and energy, and 
to produce part of the yolk of the egg. Ash feeds will be used to pro- 
duce the shell of the eggs. 

Feeds for egg-production may, for convenience, be classed as grain 
and mash feeds. About one- third of the grain is fed in the morning 
in a deep litter of straw or other similar material. This method 
makes it necessary for the fowls to secure exercise as they get this food. 
The remainder of the grain feed, preferably that with larger sized par- 
ticles such as corn, may be fed at night. When corn, wheat, barley, and 
oats are available, this ration,-—one-half by weight of corn and the other 
half barley or wheat or heavy oats——is recommended. Milo, kafir, or 
feterita, being quite similar to corn, may be used as a substitute. 

The mash feeds are kept before the fowls at all times. A satisfactory 
mash ration may be made of equal parts of bran and shorts with 1 per 
cent. of salt and 20 per cent. of meat scraps or fish meal, or with 15 
per cent. of high grade meat meal or tankage. If the chickens have 
all the sour milk or buttermilk they can drink, it is not necessary to feed 
any meat feeds. 

Green feed should be grown for the fowls at all times. It furnishes 
certain food materials that are not found in the grain or meat feeds. 
_ Sprouted oats and roots furnish succulence but do not furnish this 

special food material given by growing grasses. 

Oyster shells are necessary for best results. Clam shells, often called 
poultry shells, are not so satisfactory. The hens do not eat them so 
readily as they do oyster shells. 

Water should not be neglected. About two-thirds of the egg is water, 
and the body of the hen requires still larger quantities. If it is not 
given, the hens will not lay well. 

It does not pay to underfeed hens in winter or in summer. They 
should get all the feed they can use. This, of course, should not be 
given without compelling the hens to exercise for it. They should also 
be compelled to search for as much feed on the range as is possible. 


HOUSES FOR THE LAYING HENS 


Texas Experiment Station Bulletin No. 207 deals with housing; 
those interested should secure it. The housing conditions in the state 
vary greatly. It is therefore advisable to write to the Experiment 
Station concerning definite .questions on this subject. In all sections 
of the state the houses should furnish protection from the wind and 
storms. They should be so built that they will be cool in summer with- 
out having drafts blow on the fowls. The house should be coos ered 
so that it can be thoroughly cleaned and disinfected. 

The chicken tick, or blue bug, and the chicken mite both re cracks 
and crevices. A thorough application of carbolenium 2 parts and kero- 
sene 1 part is most satisfactory for these pests. This may be applied 
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with brush or spray pump. lice may be controlled by dusting the 
chicken thoroughly with sodium fluoride. During warm weather the 
chickens may be dipped in the following mixture: 


Soditim fl woride vs. 4. & see eaeeeo. ha eee ten eee ozs 
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This mixture gives the best results when it is heated to a temper- 
ature of about 80 degrees. 

Figure 4 shows a cut of a house that is giving good results at Col- 
lege Station. In some sections of the state it would be advisable to 
have more of the front open. The ventilation at the floor makes this 
house very cool in summer. 


Figure 5. Method of marking eggs to be marketed by egg circles. 


MARKETING 


During the hot months the egg market in Texas is very poor. Those 
who produce a good grade of market eggs should receive a fair price 
for them. A system of marketing has been built up in certain parts 
of the state by the Extension Service of the Agricultural and Mechanical 
College of Texas. It is known as the Egg Circle Egg Market. The 
producer agrees to market infertile eggs, to market often, and to take 
special care of the product. He then has permission to stamp his eggs 
as shown in Figure 5. He thus is in a position to secure more for the 
eggs than he would otherwise. More information on this subject may 
be had upon request. 
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COST OF PRODUCTION; ITS RELATION TO PRICE 


By A. B. Cox, Pu. D., Cu1zr, Division or Farm anp RANCH 
Economics. 


It is the purpose of this discussion to state clearly and concisely the 
fundamental economic principles involved in the determination of the 
relation between cost of production and the price of agricultural prod- 
ucts, and to give a brief analysis of the ways the farmers and ranchmen 
may meet the present situation to their best present and future economic 
advantage. 

TERMS DEFINED AND DESCRIBED. 


Cost of Production is frequently thought of as meaning one of three 
things. (1) More strictly speaking, the term “Cost of Production” 
applies to the labor, the pain undergone either in producing or in wait- 
ing for the fruits of toil. It is in this sense that it is used by those 
who speak of cost of production in terms of long hours, hard work, 
isolation, lack of social opportunities, such as school and church advan- 
tages, and lack of home conveniences, like sewerage, lights, running water, 
etc., that may be had in the city. (2) Cost of Production may be used 
in the sense of opportunity cost. Opportunity cost means that if the 
farmer were not doing this he could be doing something else. The 
farmer, especially his son, may become a mechanic, doctor, or one of a 
hundred other things instead of a farmer. The idea is that there are 
no differences in ability required, and probably no difference in the 
preparation needed, or the pleasure gotten out of the work. (3) Cost 
of Production is more frequently used in the sense of expense of pro- 
duction, 1. e., money cost. This means that it has cost the farmer so 
many dollars to produce a bale of cotton, or a calf. Cost of production 
used in this sense includes every expense of whatever nature, whether 
overhead or operating expenses, necessary to obtain the product. It in- 
cludes all such items as interest on capital invested, depreciation, labor 
costs, both hired and that of the manager and his family, cost of seed, 
fertilizer, etc. 

It is in the sense mentioned last that the term’ “cost of production” 
is used in this paper. However, the two costs mentioned first are real 
costs, and should be carefully weighed when one is selecting an occu- 
pation. 
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WHAT IS PRICE? 


Ordinarily when one speaks of the price of a given commodity he 
has in mind the amount of money given per unit; i. e., per pound, per 
bushel, ete., for it, and is properly called market price. The word 
market may be defined to mean several diffierent things. Frequently 
it means the place where buying and selling takes place. It may refer 
to price levels as when one says the market is up or down. In this 


ps Wt 


paper a market means the field in which the forces which determine the 
price of any particular good operate. The amount of fresh milk in 
Wisconsin has nothing to do with the price of fresh milk in, say Dallas, 
Texas. The forces which determine the price of milk do not operate 
over so wide a territory except indirectly. The amount of cotton in 
Texas, on the other hand, has a very decided influence on the price of 
cotton throughout the world. It is said that the forces which deter- 
mine the price of such products as cotton, wool, grain, and to a more 
or less extent, live stock, are world wide. A large crop in any part of 
the world influences prices in all other parts. Likewise, anything like 
a war or panic that affects the demand in one section has its corre- 
sponding effect in every corner of the world market. 


Market price is concerned with commodities already produced, and 
that are being offered for sale. Agricultural products whose prices 
are determined by world-wide forces are sold on grade, and, within a 
given grade, units are freely exchangeable. Once in the market the 
units are completely detached from cost, and their price is determined 
by the number of such units offered, and the size and intensity of the 
demand. for them. Market price is determined by the higgling of 
buyers and-sellers. If the sellers are not organized to control the or- 
derly disposition of the supply they may depress their own market by 
excessive competition with each other. Such a situation has worked un- 
usual detriment to the producer under present market and financial con- 
ditions. Indeed, the present market is what is usually called a buyers’ 
market. The belief is almost universal, even among the sellers, that 
prices will continue to go down. Such a condition makes the sellers 
anxious to turn loose, and the buyer extremely cautious, hoping to stay 
out until the market has reached its lowest point. Such a situation 
is forcing prices to lower levels than they would normally go. 

Price ig sometimes used to designate what is known as Normal Price. 
It is called the long time price. It is the price around which market 
price fluctuates. It is the cost of production price. People who speak 
of the “natural price,” of the “just price,’ have in mind what is here 
designated as normal price. It must be noted that normal price as here 
used is not a sales price like market price. Normal price, cost of pro- 
duction, and market price can never correspond exactly, though they 
tend to, because of the differences in costs and because of unforeseen 
changes in demand. If market price is far below normal price then 
enough producers will quit producing to shorten the supply and drive 
the market price up. If market price is too far above expense of produc- 
tion, normal price, other producers will come in until the added supply 
forces the price down. 

Cost of production is an influence affecting the supply of a com- 
modity, and influences market price only to the extent that it modifies 
the supply. Cost cannot modify supply already created. Cost above 
market price lessens future supply and raises future price. Therefore, 
the main service of cost of production figures for the farmers and 
ranchmen are to indicate to them the crops that are most profitable, and 
the best organization under which to produce them. 

Producers of non-perishable goods, like cotton, who are sufficiently 
well organized to hold their commodities off the market, and at the 
same time control the creation of a further supply, may, by withhold- 
ing a part of the supply from the market, force the market price to 
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higher levels. They do it not by setting price, but by limiting and regu- 
lating the supply. 


EXPENSE OR COST OF PRODUCTION AS THE BASIS OF PRICE FIXING. 


Cost of production of any commodity lke cotton, wool, and live stock 
is not one thing, it is many things and may be almost anything. It is 
safe to say that the cost of production of cotton in Texas this year has 
varied from as low as 10 cents per pound to as high as $1. 00 or more in 
some boll weevil infested districts. 

Which figure should be chosen for the purpose of price fixing? It 
may be said that neither extreme should be taken, that the average 
eost of all the costs should be the one chosen as the price. In that 
ease it is possible that half of the growers will have to sell at a loss. 
They would be justified either in demanding a higher price, or, if they 
did not get it, in quitting the business. The next year, if the average 
cost be taken, it would probably eliminate half of the remaining pro- 
ducers. Obviously, such a procedure is impracticable and undesirable. 

According to a survey made by the Office of Farm Management and 
Economies in the U. 8S. Department of Agriculture of seventy-five farms 
in Ellis County, Texas, the cost of producing cotton varied from four- 
teen cents per pound to as high as thirty-four cents. ‘he same survey 


shows that in Rusk County, Texas, the variation on seventy-five farms ~ 


was from twelve cents to fifty-two cents per pound.* These extremes 
would by no means measure the extremes this year were the figures 
gathered from the entire state. 

The cost of production studies that have been made show that, while 
there are the extremes noted above, the bulk of any commodity like 
cotton is produced at a cost that does not vary over wide ranges in any 
particular year. Therefore, if the cost of supply were the only factor 
determining price, the regulation of price would be a comparatively 
simple matter. The demand is probably as important a factor in set- 
ting price as the cost of the supply. Suppose there are not enough 
buyers to take all that is offered for sale at a given price? One of three 
things must happen, either the price must be lowered to tempt more 
buyers, a part of the supply must be withdrawn, or some other means 
like inflation used to bolster up prices. The last alternative is of very 
doubtful advantage. The demand for most products is subject to as 
wide fluctuations as the cost of producing them. The manufacturers 
organizations spend large sums of money in an effort to gage and in- 
fluence future demand. Why should not the farmers organizations do 
the same thing? Farmers are now producing for the market just like 
the manufacturers. 

There are many schemes of adjusting price to cost of production. 
The problem has become especially acute in the whole-milk districts 
around the large cities. Both producers and distributors have been 
thoroughly organized, and the cost principle of price making thoroughly 
tested. They have found the cost to vary so widely that it was im- 
practicable to use it as a basis of price making, other than as an indi- 
cation of bargaining ability. The most satisfactory arrangement de- 
vised so far has been to set a price that is calculated to draw out the 


*“The Cost of Producing Cotton.” Bulletin No. 896 of the United States De- 
partment of Agriculture. 
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necessary supply. While the field in which the price determining forces 
are operating to determine the price of milk is very narrow, yet, even 
here, price adjustments must be made monthly for best results. 
Where price determining forces are world wide, no system of price 
setting has been found at all workable. The most reliable criteria yet 
devised upon which the producer may predict future prices is the future 
market. Most farmers readily agree that that is not a very safe basis 
upon which to calculate. Any adequate study of the market involves 
both an analysis of the cost of the supply and the source and strength 
of the demand. The farmers and ranchmen may be sure, however, 
that the price of any staple agricultural product will not remain long 
below the cost of production of the bulk of it. If they keep their costs 
within the proper bounds their chances of profit will be greatly increased. 


MONOPOLY PRICES. 


The above economic laws apply only where goods are reproducible 
and are sold under conditions freely competitive. Such competitive 
conditions obtain on the supply side in the sale of the staple agricultural 
products. Monopoly price 1s that price that will yield the greatest net 
return to the seller. Cost of production has nothing to do with monop- 
oly price, except as a basis from which to calculate profits. The monop- 
olist does not set the price except indirectly. He limits the supply 
and competing buyers set the price. Certainly one would have to travel 
a long way to find such conditions of price making among the producers 
of agricultural products. 


THE ECONOMIC PROCESS IN THE PRODUCTION OF FARM CROPS, 


Time was when the farmer was little disturbed by changes in price, 
or other economic conditions. He practiced a more or less self-sufficing 
agriculture. His surplus, when he had one, was sold in the local village 
to buyers for immediate consumption. He could know about what-the 
local price would be months in advance for it was not disturbed by out- 
side competition. Conditions have changed immensely from that day 
to this. The farmer has become a business man, and must have a sub- 
stantial money income. He spends larve sums of money for land, labor, 
and equipment to produce a commodity for the market just the same asa 
manufacturer. One speaks now of farmers and ranchmen going broke 
just as he speaks of merchants going broke. Economic considerations 
have become the factors of prime importance in agricultural production. 
Farming has become more specialized. The farmers and ranchinen are 
producing for a market which is very different from what it was for- 
merly. Costs of production and prices have become facts of major 
importance in the economy of the farmers and ranchmen. 

Farmers and ranchmen have attempted to meet their need for a 
greater money income by adopting many devices looking toward in- 
creased production. The enormous increase in agricultural products 
per farmer is ample proof of their success in this field. Have they 
studied equally as well the commercial side of the business? Their 
present plight tells its own story. The market for staple agricultural 
products has become world-wide. The producers of cotton in Ellis 
County, or of wool in Sutton County, are producing to sell. They must 
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find buyers in every country in the world, and they must meet competi- 
tors in the market from every country. In order to handle their busi- 
ness efficiently, the producers must know the factors effecting the de- 
mand for their products, and the sources of supply. If the ranchmen 
had facilities for keeping themselves informed on these points they 
would not have paid $25.00 to $30.00 for ewes to produce 20 cent wool. 
If the farmers had known of the uncertainty of the demand for cotton 
they would not have to be selling cotton for less than half it cost to 
produce it. 

The time has come when the farmers and ranchmen must devote more 
study to the commercial side of their business. Colleges, as well as 
farmers’ organizations, must attack these problems with increasing vigor 
if the farmers and ranchmen are to prosper as they should. 

The consideration of prime importance in the production of any 
crop for the market is the anticipated price. The anticipated price is, 
by most producers of agricultural products, based on the existing price 
plus the general price trend. There are ways of calculating the possible 
price that are more reliable, but they have been out of reach of the 
majority of producers. They must be mlade available, even though 
they furnish only a basis for conservative estimates. 

The second consideration is the probable cost of production. This, 
too, has been calculated on the prevailing prices at the time the crops 
are projected plus an anticipated change due to the trend of prevailing 
prices. The producers must know others’ cost as well as their own. 

With anticipated prices and costs in mind the farmers must be able 
to weigh accurately the relative profitableness of the various crops 
available in their particular cases. In fact, this is perhaps the most 
important consideration in all cost calculations of the individual pro- 
ducers. Because of the nature of the business the farmers and ranch- 
men cannot afford to quit producing entirely. Moreover, the cost of 
land, labor, and equipment is about as expensive for the production of 
one crop as for another. Therefore, the problem of the farmers and 
ranchmen is to use their available land, labor, and capital to get the 
maximum value in product and. security per unit of expenditure. It 
means a more efficient use of the factors of production than is ordinarily 
attained in a one-crop system, whether of cotton or cattle. On the basis 
of his calculations the farmer should produce cotton, corn, hay, or other 
crops, or a combination of crops and animals. 


SOME PECULIAR PROBLEMS OF THE PRODUCER OF LIVE STOCK. 


The producer of live stock is not so fortunate as the producer of cot- 
ton for it is virtually impossible for him to store his crop, or to shift 
very materially his line of production. An animal fattened for the 
market must be sold almost regardless of price. When animals are fin- 
ished in the feed lots they must be sold whether they bring even the 
original purchase price. ‘he marketing of range animals may usually 
be spread over a longer period of time, but even here it is impracticable 
to hold much beyond the time the animals reach their best marketing 
condition, and it is dangerous, indeed, to keep such animals much past 
the time of the arrival of the next animal crop, especially if the man has 
his range stocked to normal capacity. His stock will decline in flesh 
and he will run the additional risk of great losses should a drought 
appear. 
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On the side of production the ranchman’s problems differ materially 
from those of most farmers. Ranching is not a business one can go 
into or quit on short notice without the possibility of great loss. It 
takes time to get into the ranch business as a producer. One has to 
wait longer for his returns. Once in the business as a producer. it is 
hard to get out and avoid a loss. The better ranchmen have spent years 
developing a type of animal suited to their needs. Should they sell 
now they would not only lose their present organizations, but they would 
have to sell at a great sacrifice. But as long as the ranchmen keep their 
stock there will be very little change in their output of animals and 
wool and mohair. The adjustments in ranching take place more slowly 
than in crop raising. . 


STATISTICS ON THE RELATION OF PRICES TO SUPPLY. 


Since 1866 the price of corn (the average farm price December 1st) 
has varied inversely with supply forty times and directly with it in thir- 
teen instances. In the instances where prices went up with inccreased 
supply the varation in the supply was not very great, and in 1892, when 
the supply fell almost 500,000 bushels, prices registered a decline. The 
crop of 1893 was still shorter but a further decline in price was regis- 
tered. The panic which occurred at this time had a greater influence 
on price than the supply of the commodity itself. The other outstand- 
ing exceptions were the years from 1914 to the present. Corn prices, 
like most other products, have risen since 1914 regardless of supply. 
Inflation was unquestionably the big cause of the rise in this last in- 
stance. 

What has been said of corn prices apply equally as well to wheat. 
The price varied inversely with respect to supply thirty-five times and 
directly with supply eighteen times since 1866. In the case of potatoes 
we have the least disturbances of market due to foreign influences. 
Prices have varied inversely with supply forty-eight times since 1866 
and directly only five times. 

Cotton prices have varied inversely with supply twenty-nine times 
since 1875 and directly thirteen times. In four out of the thirteen 
cases there was no variation in price. The direct variations do not occur 
at the same times as the direct variations of other articles mentioned 
above. The greatest periods of direct variations were from 1888 to 1891 
and from 1900 to 1908. This tends to show that neither the supply 
nor the general condition in our country controls price, but that European 
and Asiatic conditions are important factors. The unusual decline that 
has taken place in recent months is due not so much to conditions in our 
own country, as to the conditions in foreign countries, especially Europe. 


CAUSES OF THE PRESENT PRICE SITUATION. 


The Yearbook of the U. 8. Department of Agriculture for 1914 shows 
that three countries produce the bulk of the fourteen million bales of 
cotton that constitute the export trade of the world. The United States 
furnishes beween nine:and ten million bales of this, British India about 
two million, and Egypt about one and a half million. The bulk of this 
cotton is sold in normal times to European manufacturers. The big 
importers of it are, according to the figures of 1913, England over four 
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million, Germany two and a half million, France one and a half million, 
Japan nearly two million, Austria, Italy and Russia nearly one million 
apiece, and Belgium, Spain, and the Netherlands about one-half million 
each.* 

There are no figures available relative to the world production of cot- 
ton for 1920, nor for the world movement of cotton. The most recent 
statistics on the cotton situation in the United States shows that on De- 
cember 1, this year there had been ginned 10,144,000 bales as against 
8,344,000 bales for last year on the same date. The Bureau of Markets 
Service Bulletin of the U. S. Department of Agriculture for December 
27, gives the movement of cotton in the United States as follows: 


This week 1920 Bales 
MERE CRIMP Tsu wie Sree SEM n disp gin Satake acne (ate 8st COSUO0 
Peligc ht. Tor, GheySeas0is oi, cBiiie. vc siclee Mastek s eS or eaters soles s 5,607,000 
Poort VECeR is: LOr Lie: SEASONS lw are 5.4 se Sip os OE wis ols ide ens 3,304,000 
Overland to mills in Canada this season... 70... s ee cc tee 323,000 
Southern mills takings for this season.................0+. 1,329,000 
Northern spinners’ takings for the season, including Canada 555,000 

This week 1919 Bales 
DV MicaaaRe VUE ISR Wyre a9 ics pee deere ote twin plea whe We Ml cy Wigs cs oo 2,722,000 
Re oeROR ME SEARO gc. s 9 Sea cide intense ee ed ig Weald» ors 7,015,000 
Pete doce tic the season hcas teas Salad fl La ee nes «8 3,677,000 
Overland to mills in Canada this season.................. 759,000 
portber “mails, talanes for this season. once. Sk ee 2,155,000 


Northern spinners’ takings for the season, including Canada. . 1,363,000 


The most striking fact brought out by the above figures is the tre~ 
mendous falling off of the amount of cotton being manufactured on this: 
side of the Atlantic. The following clipping from the Dallas News: 
suggests the explanation: “McKinney, Texas, Nov. 18.—Announce- 
ment was made here yesterday that the Texas Cotton Mill Company 
will close here temporarily Friday, according to J. A. Rountree, general 
manager. Lack of demand for the products of his mill was given as the 
reason. The mill, he said, now has on hand about $350,000.00 worth of 
goods for which they have found no demand. About 250 people are 
employed by the mill.” 

The devastations of the World War were the least in the cotton pro- 
ducing countries and most in the cotton buying countries. High prices 
due to inflation and other causes have tended to keep up the supply 
in the producing countries, while Japan is the only great buyer of ex- 
port cotton in a position to take her normal supply without special 
credits. ‘These war-torn countries are not only in need of credit to buy 
the necessary raw material, but their mills must be repaired and equipped 
and their labor forces very largely reorganized. 

Most farmers planted and worked cotton this year on the basis of an 
anticipated price of 40 cents. All expected more or less deflation, but few 
expected it to come so suddenly and with such force. At the time the 
crop was projected the public was still in a buying frenzy. It almost 
seemed that the higher the price of an article the more readily it sold. 
When the public began to economize so vigorously, the manufacturers 


*U. S. Department of Agriculture Yearbook, 1914. 
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and other middle-men were almost stampeded. They began immediately 
to cut down their output, in some cases to stop the factories. This ces- 
sation on their part has worked to their advantage greatly. It has cut 
off the supply of manufactured goods which will enable them to dispose 
of their product on hand at advantageous prices. They virtually de- 
-stroyed the market for raw cotton and wool which will enable them to 
get their raw material at a low price. They have given their laborers 
‘such a scare that they have been able to reduce their wages as much as 
:20 per cent without serious trouble. 

On top of all the above trouble, the financial condition is deplorable. 
Under conditions of uncertainty. and falling prices banks are forced to 
call in loans to keep their reserves built up to the desired point of safety. 
It is all the worse in that it has come at a time when so much money is 
needed for moving the crops and live stock produced. 


A SOUND POLICY TO FOLLOW UNDER PRESENT CONDITIONS. 


In the light of present economic developments what is the logical thing 
for farmers and ranchmen to do? There are many possibilities. The 
first impulse is to hold the present supply. In the case of non-perish- 
able products like cotton and wool that is undoubtedly the logical thing 
to do, especially if the producers can devise means to control the future 
supply. There is no serious surplus of cotton and wool. The most 
serious fact is that the European market is exceedingly weak because 
the Europeans have neither the money nor the credit with which to buy. 
But if the producers are unable to control the supply next year, then 
those who hold this year, and hold the price up, may find themselves 
confronted with a worse situation next year, though such a condition 
would rarely occur, however, it is possible. Action here should be de- 
termined very largely by the efficiency of farmers organizations to 
control their own action. 

The producers may take steps to immediately cut down their costs. 
They may organize and sell cooperatively and save thereby the expense 
of some middle-men. In some cases they may prevent excessive costs 
of harvesting and ginning by properly organizing. They may demand 
cheaper rates of interest and organize to get money at wholesale prices 
to be used in their productive processes, instead of getting it, if at all, at 
very high retail prices. A great deal may be saved through improved 
methods of buying. 

Under conditions like the present, the best thing, the thing most 
needed is a system of strong farmers’ organizations able to protect the 
interest of the members, whether it be an organization of cotton growers, 
wool growers, milk producers, or what not. In the absence of such busi- 
ness organizations among farmers and ranchmen the chances are their 
problems will periodically become more harassing. 

However, the present situation may be materially improved by 
bankers and other business men lending their organized support to 
farmers and ranchmen that are temporarily in distress. The other 
important alternative is to use some means to stimulate the demand side 
of the market. The most important thing that may be done immediately 
is to devise a way to finance the people, in Europe especially, who want 
to buy. 

What to produce and how much to produce are problems that must 
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be weighed very carefully by farmers and ranchmen in projecting their 
plans for the coming year. All indications point toward lower costs, 
especially of labor. Machinery and other tools have not declined ap- 
preciably yet, and unless they do the.farmers and ranchmen will buy 
just enough to prevent the crippling of their operations. 

It will not be wise for the farmers to quit any one crop entirely as 
a rule, and go entirely into any other one crop, as some are doubtless in- 
clined to do. Some small grain on most farms, yes, but certainly all 
small grain on only a few. All cotton is equally as bad. If a man has 
his own labor supply, and is in a good cotton, region, he may very well 
make cotton his principal crop; but this man should take every precau- 
tion to cut expenses to the minimum, both by planning to do his own 
labor and by living at home as completely as possible. The best policy 
for most farmers now is to plan to have as many varieties of products 
to sell as possible. Under the unsettled conditions, such a plan means 
double security. It is an insurance against complete failure due to bad 
crops, on the one hand, and on the other it insures against loss due to 
the excessively low price that may prevail in any one crop. 

The successful farmer will not let present conditions modify his 
plans seriously. He will reduce costs to a minimum, but he will not 
forget that a good farm organization cannot be built in a day or a year. 

On the whole the production end of the ranchman’s business is more 
easily planned than that of the farmer’s because his alternatives are 
fewer. No wise ranchman will quit sheep and goats because the price 
of wool and mohair is low, or cattle because beef is below the cost of 
production. To shift from ranching is impossible for many obvious 
reasons, but the ranchman may and should shift from a purely cow ranch 
to diversified ranching. It is the only way to get the best utilization 
of land, labor, and capital. A combination of cattle and sheep, or 
cattle, sheep, and goats, if possible, accomplishes the same purposes in a 
ranch country as crop rotation and diversification in a farming region. 


A77-421-12M 1 


TEXAS AGRICULTURAL EXPERIMENT STATION 


AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 
W. B. BIZZELL, President 


CIRCULAR NO. 27. APRIL, (2 


DIVISION OF ANIMAL INDUSTRY 


THE SCREW WORM AND THE 
WOOL MAGGOT 


B. YOUNGBLOOD, DIRECTOR 
COLLEGE STATION, BRAZOS COUNTY, TEXAS 


CIRCULAR NO. 27. APRIG, 1921. 


THE SCREW WORM AND THE WOOL MAGGOT 


BY 


O. G. Bascock, Bureau or ENtomoLocy, UNirep States DEPARTMENT 
oF AGRICULTURE, COOPERATING. 


AND 


D. H. BENNETT, VETERINARIAN, TEXAS SUBSTATION No. 14. 


No doubt almost every ranchman in Texas is only too well acquainted 
with the screw worm and the fly which produces it.* 

This fly is a native of America, occurring from South America north- 
ward into Canada. Much trouble is caused by this pest in Panama, 
Mexico, Texas, Louisiana, Oklahoma, New Mexico, Arizona, and south-_ 
ern California. It has been frequently found in the other States, but 
not in such enormous and injurious numbers as in the warmer sections 
of the country. It is not so important east of the Mississippi river, 
outbreaks occurring only at long intervals. 

The fly does not seem to have a very fixed range in altitude, tempera- 
ture and humidity being the principal governing factors. It is most 
injurious at altitudes from sea-level upward to three or five thousand 
feet, although it will occasionally develop very rapidly at higher alti- 
tudes. The senior author at one time obtained fifteen fully ieveloped 
screw worms from a man’s ear at an altitude of 10,000 feet in Colorado. 
The yearly damage due to this pest in this country is quite variable, but 
it is conservatively estimated at $4,000,000.00. 


‘LIFE OF SCREW WORM FLY. 


This insect, like all flies, passes through four stages of development, 
namely, the egg, larva (maggot), pupa (resting stage), and adult or fly 
stage. A small fly is not a young fly, but a fully grown or developed 
insect, the size depending upon the kind of fly and the amount of food 
obtained by the maggot which produced it. 


The Egg: The eggs, which are elongate and white or creamy in 
color, are laid on carcasses of all kinds and in wounds. Fresh carcasses 
are preferred to old ones; however, old wool, or hair or mohair that is 
very dry and has lain upon the ground for weeks or months is often 
blown full of eggs after warm rains that cause the mass to produce an 
odor. The eggs hatch within 3 to 48 hours after they have been de- 
posited, the length of time dependng upon weather conditions and 


*Known scientifically as Chrysomya macellaria Fabricius. 


Figure 1. Eggs of screw worm fly on dead animal, the principal breeding 
ground of the screw worm fly. 


other environmental influences. Eggs. usually hatch sooner in and 
about wounds than on carcasses. 


Screw Worm or Maggot Stage: As soon as the eggs hatch the tiny 
maggots are very hungry and are soon in mischief. If the weather is 
warm and favorable the maggots will be fully grown within three to 
four days. Under less favorable conditions six or more days may be 
required. 


Figure 2. Screw worm greatly enlarged, side view. 


Resting Stage: After the maggots are fully developed they migrate 
from the wound or careass and work their way into the soil to a depth 
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of one to four inches. Here the maggot transforms into the pupa or 
resting stage. ‘The change from the maggot to the fly takes place within 
three to fourteen days and sometimes longer when weather conditicns 
are unfavorable. 


Fly Stage: The adult fly immediately after emerging igs quite pa ale, 
its wings are not developed, and it appears larger than it really is; but 


Figure 3. Screw worm fly, side view. There are three 
dark stripes on the back. 


after it has been exposed to the air for a few hours, the skin soon hard- 
ens, the bluish-green color comes out, there are three dark or black 
stripes on the back, and the front of the head assumes a red or yellowish 
appearance ; hence the name “red heads.” 

It is at this stage that the fly is capable of feeding upon liquids from 
flowers and on blood and secretions from wounds or carcasses. After a 
few hours of rest the fly starts in search of food and a few days later is 
ready to begin laying eggs. Hach fly may deposit as many as eight 
batches of 40 to 240 eggs. These are laid during a period of a week 
or more and a total of 1,000 or more may be deposited. On carcasses 
one will often see a mass of eggs half as large as a man’s fist where many 
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screw worm flies have been depositing. 


MIGRATION OF FLIES. 


The screw worm fly, like many birds, seems to have the migrating 
instinct and even passes over suitable breeding ground in its travels. 
This is one provision of nature whereby the species may spread and 
enlarge its realm of activity. Experiments carried out with marked 
flies by Bishopp and Laake absolutely prove that the screw worm fly 
will and does travel at least fifteen miles. It was also shown that the 
fly does not necessarily travel with the wind. In fact, this pest when 
seeking a place to deposit its eggs will usually travel against the wind, 
following a scent for a considerable distance. 

The screw worm is essentially a warm-weather species. Several days 
of warm weather, with the maximum temperature reaching about 80° F. 
and the nights being not too cool, are required before egg-laying begins. 
Usually very few cases of screw worms oceur in living auimals until one 
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or more generations of the worms are bred out in carcasses and the flies 
become fairly abundant. The time when the cases of screw worms 
begin to occur depends upon seasonal conditions and latitude. Usually 
few cases occur before the early part of May and maggots found in.old 
wounds and in the wool on shecp earlier than this are the young of the 
black blow fly, which withstands low temperatures and is very abundant 
in April and May. The black blow fly decreases with the coming of 
warm weather and may disappear entirely in midsummer. The screw 
worm fly usually increases during June and then its numbers often 
suddenly drop on account of climatic influences. When very hot and 
dry weather prevails in August the screw worm flies almost completely 
disappear although there may be some local outbreaks due to local 
eauses. About the latter part of August to the fifth of October, 1920, 
there was an enormous swell or outbreak of the flies accompanied by 
heavy and warm rains with intermittent short periods of sunshine and 
warm weather. From October 5 on there was a general decrease in the 
number of screw worm flies present until all of them had disappeared 
by about the middle of December. . Warm showery weather favors their 
multiplication. 'The warm temperatures hasten the’ development of all 
the stages and the rains keep carcasses and wounds moist and attractive. 

Investigations carried out by Mr. D, C. Parman of the United States 
Bureau of Entomology at Uvalde, Texas, show that while the barometer 
is falling just before a large storm the flies are very active, but that 
later they fall into a stage of coma or inactivity. It is while in this 
state that large numbers are destroyed by many agencies. Then about 
fifteen days later there is another rather sudden outbreak of the flies due 
apparently to the emergence of the immature stages. © 


CONTROL MEASURES. 


Sanitation: Sanitation even on a ranch cannot be overemphasized. 
Poor sanitation is the root of much evil. Only too often one may see 
rubbish scattered everywhere, a dead chicken here, a dead cat there, one 
or more carcasses of sheep, goats, or cattle lying about the ranch head- 
quarters or on the range. As each carcass breeds myriads of flies, such 
practices simply encourage outbreaks among the live stock. If an in- 
fectious disease is present the germs causing it become rampant in the 
water and the soil, or may be carried from place to place by certain 
insects. Why not clean up and keep clean? It is easier to keep clean 
than it is to clean up. Why not burn all dead animals and trash? Fire 


destroys all maggots, carcasses and disease germs with which they are 
infected. 


Carcass Burning: To completely burn a carcass is not a difficult 
matter. When one realizes that a carcass of a horse or cow may breed 
out 1,000,000 or more screw worm flies or may be the means of infest- 
ing the premises with charbon (anthrax) the importance of destroying 
carcasses immediately and completely is evident. 

It matters not how a carcass is burned, just so it is completely con- 
sumed. Where charbon or black leg is suspected it is best not to move 


the carcass. The main and important idea is to have the fire beneath 
the animal. Wood piled on top of an animal may burn and char part 
but still allow hundreds of thousands of screw worms to develop. The 
simplest way is to place the carcass on top of a pile of wood. If the 
carcass is that of a goat or a sheep, it may be placed on top of a sotol 
or sachauista plant with the addition of some extra fuel. The trench 
method is the most satisfactory where digging is possible. Dig a trench 
along the back of the carcass nearly as wide as the animal and as long, 
and 12 to 14 inches deep. Then fill the trench with wood, using, if 
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possible, several large pieces and roll the animal onto the pile. About 
one-quarter of a cord of wood is sufficient for a cow or horse. Start a 
fire at the windward end and the entire carcass will be completely con- 
sumed within twelve to twenty-four hours. It is always best to return 


Figure 4. Trench to be filled with wood 9dr cow chips for burning carcass. 


to the burning a few hours later so as to place the feet and head over 
the fire. 

In many sections of the State there is no wood close at hand; hence 
other methods must be resorted to. If cow chips are at all numercus 
they make fairly satisfactory fuel in the trench method. 


Buzzards and Screw Worms: What shall we do with the buzzards, 
crows, and other scavengers? Some ranchmen protect them while others 
destroy them. While they destroy much refuse they are undoubtedly 
active agents in the spread of diseases such as anthrax and black leg. 
They are known to attack weak animals. Although they serve the 
purposes of aiding the stockman to locate carcasses they cannot be 
depended upon to destroy them completely enough to prevent screw 
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worm breeding. Even though a carcass is practically stripped by buz- 
zards, the remains should be gathered up and burned to prevent the 
breeding of flies. 


Poisoning: Poisoning was one of the earliest methods resor‘ed to in 
the attempt to reduce the number of flies. During 1912 to 1916 numer- 
ous tests of poisoned baits were made by agents of the Bureau of 
Entomology. Meat, blood, and various mixtures were tried with differ- 
ent poisons, but none was found which remained attractive very long. 
Most poisons, and especially arsenic and formaldehyde, have a tendency 


to preserve animal matter and reduce the odor given off. In New South 


Figure 5 Carcass on wood (1-4 cord) in trench ready for burning. Ina this way an animal 
is consumed without the addition of fuel 


Wales (Australia Farmers’ Bulletin No. 95, p. 14, 1915), mention is 
made by partly skinning the careass, slashing the exposed flesh and then 
treating’ one-half of the carcass with a solution of one ponnd white 
arsenic dissolved in five gallons of boiling water. It is stated that for 
a short time thousands of the fles are killed. A modification of the 
above method was used by Mr. Fred Earwood, Sonora, Texas, in 1919, 
before he knew about other work along this line. In 1920 cocperative 
work was carried on with Mr. Harwood. Several methods of poisoning 
were tested. The most successful and satisfactory method found was to 
kill a goat or a sheep, skin it, partly gut it, and suspend it from a limb 
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of a tree so that the head, neck, and shoulders would remain in the 
tub containing the poisoned mixture of, say, about four liquid ounces 
of Buenos Aires hide poison (sodium arsenite) or one to one and one- 
half gallons of arsenical dip mixed with seven to ten gallons of water. 
The screw worm and blow flies are freely attracted by the odor and 
most of them sip some of the poison before leaving. It was found that 
large numbers of the flies can be killed in this way; however, the 
bait usually will not remain attractive longer than a week or ten days. 
It is then best to burn the remains and supply a new carcass. 
Poisoned baits should be placed out of the reach of stock and away 
from poultry, as chickens may be killed by eating the poisoned flies. 


Trapping: Within recent years fly trapping has been quite popular. 
As a result, many different kinds of traps have been devised and pat- 
ented. However, in most cases no careful study has been made to de- 
velop a trap best suited for the different species of flies concerned. 
Careful experiments along this line were carried on: by Bishopp and 
Laake with the result that a general purpose trap has been devised 
which when given the proper attention will give excellent results. 

This trap is shaped as a cylinder and is 24 inches high and 18 inches 
in diameter with a screened top and a cone 22 inches high. The 
diameter of the cone is 18 inches at the base and 14 inches at the 
opening in the top. Legs are 1 to 14 inches high and so constructed 
that the trap can be securely fastened to a platform. A metal frame 
is by far the best, as the danger of flies escaping through cracks is 
reduced. It is advisable to empty the trap once a week, especially 
during the height of the fly season. 


Locating and Setting a Trap: The proper location and baiting of a 
fly trap is an essential feature in ranch management. In general, 
the flies seem to be more numerous along streams, water holes, draws, 
ete.; hence the advisability of placing traps somewhere near the prin- 
cipal water holes, about “wormy traps,”* and the headquarters. If the 
traps are placed on platforms about 20 inches square and four to five 
feet above the ground, preferably in partly shaded situetions, there will 
not be much danger of molestation from stock or wild animals. Each 
leg of the trap should be fastened to the platform. If a metal leg, it 
may be bent over and an oblong hole punched in the leg to receive a 
screw eye, which when turned one-fourth way will securely hold the 
trap to the platform. 


*A “wormy trap” is a small enclosure containing ten or more acres in which 
screw-worm-infested animals are placed during the period of treatment. 


Figure 6. Fly trap on platform in tree in “Worm Trap ” 


“Where may these traps be obtained?” is a question often asked. 
There is no patent on the described trap. They may be made with 
lath, screen wire and barrel hoops or they may now be purchased from 
the Crowther Hardware Company of San Angelo or the Junction Hard- 
ware Company, Junction, Texas, or through several of the hardware 
stores in west ‘Texas. The metal traps are now made in knock-down 
form and crated for shipment. 

A good bait pan is also advisable. Any pan may be used, but for 
best results a pan 14 inches in diameter with vertical sides 14 inches 
deep will give best results. The bait may be varied according to the 
kind of good cheap bait at hand. Jack rabbits cut open and placed in 
the pan make an excellent bait. Where available large rattlesnakes 
probably make the best bait of all. Meat of any kind makes good bait, 
-and it will last three to five days. The entrails of animals with the 
fat removed are good, but the paunch is very poor bait. Water added 
‘to the bait pan will increase the attractivencss, especially if the bait 
is stirred occasionally. 

Last year Armour & Company of Fort Worth, following the sugges- 
tions of the Bureau of Entomology, prepared a dried bait known as 
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“dried gut slime.” The material in the undried state is a most power- 
ful blow fly attractant. The dried product is very premising. but the 
details of manufacture and use have not been fully worked out. It has 
the advantage of being highly ‘concentrated and therefore easily carried 
when one is riding the range. It is also much less likely te breed 
maggots if neglected a few days than the meat baits. About six ounces 
of the bait are stirred in the pan with two quarts of water. This will 
last about a week, but it is necessary in hot weather to add water and 
stir the bait every two or three days. 

To empty a fly trap, invert the ‘trap, jar down the dead flies, remove 
the lid, and dump the flies; then place the lid back on and right the 
trap. Very few living flies will escape in the operation. A fly ina 
trap will live one to three days in warm weather. The dead flies may 
be scattered broadcast without harm or they may be fed to the chickens 
with good results. 

Trapping or poisoning should not be depended upon alone to control 
the screw worm. If systematic destruction of carcasses is not practiced 
flies will breed much faster than they can be killed. 

Complete destruction or eradication of the screw worm cannot be 
hoped for, but by concerted effort the pest can be reduced so that its 
activity will be negligible. It is undoubtedly better to prevent screw 
worm attack than to cccupy even the same-amount of time in treating 
infested animals. Many ranchmen have proved to their own satisfac- 
tion that by promptly burning every carcass found and by giving proper 
attention to a number of fly traps, especially around the “wormy or 
hospital traps,” they have very materially reduced the number of screw 
worm cases on their ranches. 


Screw Worm Cases, Prevention and Treatment: As is well known, 
screw worm flies will deposit eggs in or on any kind of wound and 
after the “worms” once get started the odor increases, more flies are 
attracted, more eggs laid, and the wound grows larger until finally the 
animal succumbs. This means that it is of the utmost importance to 
avoid the production of wounds and raw sores. Wounds are produced 
in many ware, but only a few will be mentioned. Among sheep and 
goats shear cuts probably occupy first place. When flies are abundant, 
one usually expects a worm case for every shear cut unless some good 
means of prevention is taken. Other causes of wounds are barbed wire, 
thorns on ‘wild plants, crushed ticks, and ear ticks, sores following horn- 
fly injuries, dehorning, calving, lambing and kidding at the wrong season 
of the year, and horn injuries resulting from hooking and fighting. 
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Figure 7. Exposed scull on top of sheep’s head due to screw worms. 


In 1917, Mr. D. C. Parman of the Bureau of Entomology began 
experimenting with various chemicals as fly repellents. It soon became 
apparent that uearly all flies were driven off by the camphors. One of 
the mixtures developed has been used with satisfaction by a number 
of stockmen. Mr. EH. E. Stricklen of Juno, Texas, reports excellent 
results in protecting wounds from worms by using a mixture consisting 
of two ounces of gum camphor dissolved in one pint of heated 
machine oil. 

At Substation No. 14 nineteen different compounds have been tried 
out with the result that a few are giving promising results. As some 
ranchmen prefer liquids to powders and others the contrary, the most 
promising formulae of both are given, For actual use in all of these 
mixtures except the Parman formula it is presupposed that the maggots 
are first killed with the stock chloroform and then removed from the 
wound before the repellents and healing agents are applied. When a 
powder is applied the wound will scab over better if the repellent can 
be foreibly blown into the wound with a blow gun or dusted on with a 
pepper shaker and firmly pressed into and against the wound. 

The most promising repellents are as follows: 


All Parts by Weight. 


Powders. 
Ponders: elim. y «se acme tas cee ete cane ne eae Oe ee 80 parts 
ZUG OR LLG Ae a evan, os ch eetiona ate sake SAE eee eT Tan ee 60 parts 
Borie seid (powdered) \ acc «con ete argc asin oh iene me eee 30 parts 
Gum camphor s.:..Jcm » qs. . aces Nee ene ne 6 parts 


Cost per povnd, 47 cents.* 


*Based on wholesale prices of May, 1920. 


ROWE “GRP REGIE semis waar ui ee Stile ds Mego dew seeds 5 parts 
Powe Charcon parece tai auin wwe shaky seas ed ercgha 100 parts 
SMITE YURI OG WETON Mere syeeg Laid a sacs bee ad wd dose vo 48.5988 50 parts 
erie: Scid (emer ei. oneness we Anes wa foe ted 10 parts 
AERTS, SAN re gnc Pe TE eae CAM Rivkafss Sethe wade ve 10 parts 


Cost per pound, 42 cents.* 


Liquids. 
BAD BEE See ee ey aR ens NGshos «pnts, slo 1 quart 
Mathink.Gil Ja ni oe om ete ee et 6 Canskic topo 1 quart 
and 
Chiluroiorrnactl iS bee ot eres oo eee Ga eee SB aes wisi 1 pound 
RAMI CATON GTS. ren eet en ue bcs er oe oes 4 ounces 


Cost per pound, 40 cents.* 


Keep the chloroform mixture in amber-colored bottles. For use, mix 
one part of the chloroform mixture with four parts of the oil mixture. 
Mix at time of using, as the mixture will not keep over two to three 
days. This mixture is known as the Parman formula. 


MONTIEL pT ee I ag ea eI A see css eemae its ase Syattens 4 ounves 
Casts” Wale Gh, Ws SS ste ge ne aes ge ... 6 ounces 
WErOSSaHe ACL Aer ee ee eer eto lek ie een is eeu eas 10 ounces 
PEC A ES cheats Bre Soe ape sane Eee in Le ae Lounge 
Cost per pound, 14 cents.* 
ATTA GATE Dente, ls Eee aR etic. as EE Lara zeeoeaaee 20 ounces 
Pyeetties. 25s Pe i eo, BE es eee 10 ounces 
Rear at ee aa Fe Se ct ies a ae 1 ounce 


Cost per pound, 7 cents.* 


_ Occasionally there are wounds that require special treatment, as, for 
instance, the exposed skull of a sheep. Cotton and gauze should be 
placed over the skull to protect the animal from the heat of the sun. 
It is advisable to secure the services of a competent veterinarian for 
the treatment of extensive infestations in dangerous places, especially 
if the wormy animal is a valuable one, 

It will pay any stockman to have a screened house to be used for all 
extremely bad wormy cases in their highly-bred stock. Many ranch- 
men have used such houses with excellent results. 


RANGE MANAGEMENT. 


It is not the intention to discuss this question in detail, the object 
being merely to emphasize a few points that have their bearing on the 
screw worm question. 


Fencing: The abolition of barb wire fences would co much toward 
reducing screw worm troubles and serious injuries. In some sections of 
the range country cattlemen are fencing with six- or seven-gauge, 


*Based on wholesale prices of May, 1920. 


spring-steel smooth wire. Many are still more advanced in that they use . 
smooth wire netting in their wolf-proof fencing. By clinching nails, 
removing protruding objects, etc., one can do much to prevent injury 
and resulting infestations. 


Calving, Lambing, and Kidding: Every year many young calves on 
the southwestern ranges become infested with-screw worms at the naval. 
The same may sometimes be said of late lambs and kids. To reduce 
screw worm cases, it is advisable to have the offspring dropped some 
time during the inactive screw worm season. February, March, and 
April or the early part of May at the latest is the best time in west 
Texas. To carry out this program the provision of additional feed to 
supplement the range vegetation will be necessary during a dry year. 


Dehorning: If dehorning of cattle were more extensively practiced 
on the southwestern ranges, the percentage of screw worm cases would 
be materially reduced. The cattle should be dehorned in December or 
January; however, this operation should not be performed on hot days, 
since the black blow flies are likely to be active, especially during the 
heat of the day. The percentage of screw worm cases among polled 
herds in west Texas has been much smaller than among horned herds; 
consequently this question should be given serious consideration by those 
stockmen of the southwest that have not made such a practice a rule. 


Overstocking: Probably two of the greatest evils are overstocking 
and providing no feed reserve for dry years. Thousands of live stock 
die upon the open range during such years, thus affording the best 
breeding ground for the dreaded screw worm fly. The number of head 
to safely run per section on a ten-year average will vary greatly accord- 
ing to the location; hence each ranchman must work out his own indi- 
vidual maximum run per section. 


THE BLACK BLOW FLY OR WOOL MAGGOTT.* 


This is the real wool-maggot fly of Texas. It is a little longer and 
usually a little broader than the screw worm fly. It is of a black or 
blackish-blue color, and smooth. The three black stripes on the back 
and the red head as we find in the serew worm fly are absent. With the 
advent of cold weather even during the latter part of August, it may 
appear, but usually it is hardly noticed until October. From that time 
on it increases in numbers throughout November. During cold weather 
it is not active, but quickly appears on warm days in January and 
February. On January 4 to 11, 1921, a third of a quart, or approxi- 
mately 2700 flies were caught in a trap. Ninety-two per cent of these 
were the black blow or wool-maggot fly, while the remaining eight per 
cent consisted of several species of large winter blow flies, but no screw 
worm flies. Not only does this fly blow wool; it also is responsible for 
wormy cases in the heads of cattle that have been dehorned on warm 
days in midwinter or early spring. If, after dehorning, a dressing of 


*Known scientifically as Phormia regina Meigen. 


pine tar is applied to the wound or a good dusting powder used, the 
number of cases of worms should be greatly reduced. 

The amount of trouble from blown wool depends much upon weather 
conditions. When warm rains or foggy weather prevails in spring the 
flies lay eggs in the wool, especially if soiled during lambing. During 
the spring, many of the cases of worms around the base of the horns of 
bucks are produced by this fly and are not screw worms. The black 
blow fly is a carcass breeder; hence its multiplication is prevented by 
burning carcasses. Traps operated as described for screw worms will 
also reduce the numbers of this fly. 
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CIRCULAR NO. 28. . APRIL, 1921 


INTERNAL PARASITES AFFECTING SHEEP AND GOATS 


CAUSES, LIFE HISTORY, SYMPTOMS, AND TREATMENTS 


By D. H. Bennett, V. M. D., VerErinarian. 


The Internal Parasites most commonly affecting sheep and goats in 
southwest Texas are as follows: Grub in the Head or Sheep Bot 
(Larval form of the Oestrus ovis or Sheep Gad Fly); Lung Worms 
(Synthetocaulus rufescens and Dictyocaulus filaria) ; Stomach Worms 
(Haemonchus contortus); Liver Flukes (Faciola hepatica); Tape 
Worms (Moniezia expansa and Thysanosoma actinioides); Nodular 
' Disease (Oesophagostomum columbianum); Whip or Caecal Worms 
(Trichuris ovis). 

GRUB IN THE HEAD. 


This parasite is caused by a mottled grey fly laying one or more 
larvae in the nostrils of sheep and goats. This fly is about the size of 
a bee and is termed Oestrus ovis. The greatest infestation usually 
occurs during the hot periods of the year, but infestation can also take 
-place during the warm days of late fall, early spring, and winter.. 


Figure 1. (Gad Fly.) Oestrus ovis: 1 and 2, adult fly; 3, pupa; 4, full-grown 
larva, dorsel view; 5, same, ventral view; 6, young tarva. 1 and 2 
natural size, the others enlarged. (After Underhill.) 


The presence of the fly is shown by the attitude of the animals, 
especially of sheep. They will stand huddled together in the shade, 
protecting their noses as much as possible by holding them under other 
sheep or down in the grass. When a fly attacks them they hold their 
noses to the ground, stamp their feet, snort, rub their noses on the 
ground, or legs, and finally run for no visible cause. 
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SYMPTOMS. 


e 

Probably the most pronounced symptoms are seen during the first 
stages of infestation when the larvae are working their way, by means 
of hooklets and spines, to the upper air passages of the head and horns. 
The favorable locations are the air passages or sinuses situated between 
the eyes and above the grinder (molar) teeth of the upper jaw in horn- 
less animals, while in horned animals they seek the same places and in 
addition the air cavities of the horns. 

The larvae, after having been deposited in the nostrils, ascend the 
nasal air passages causing the animal to rub it nose on the ground, 
snort, and show great uneasiness. During this time a mucous nasal 
discharge manifests itself, varying in degree as to the iniestation present 
and the temperament of the animal. At times long shreds of mucous, 
sometimes mixed with blood, may be seen hanging from the nose. This 
stage generally takes place in the summer or “early fall causing labored 
breathing @, uneasiness, and loss of condition. In about six to eight 
weeks the larvae become located after which time the secretion will de- 
crease somewhat. 

When the Grub or Bot becomes located it will shed its skin or moult 
several times, growing larger each time until matured. It lives on the 
secretion of the mucous membranes lining the air passages, into which 
it has worked its way. When it has matured, it is about three-fourths 
to one and one-fourth inches in length and about one-fourth of an inch 
in diameter and banded with stripes of dark brown and white. At this 
stage it descends the nasal cavities to the nostrils and thence to the 
ground into which it buries itself, appearing later as a fly. During the 
descent of a number of grubs practically the same symptoms will be 
seen as during the invasion of the small larvae. 


TREATMENT. 


No safe remedy has been found as yet on account of the fact that a 
remedy sufficiently strong to kill the larvae would set up such a severe 
irritation of the mucous membranes that it would probably kill the 
animal, therefore prevention by the following method must be resorted 
to in order to keep these parasites in check. 

A plank two inches thick is used, in which holes about two to three 
inches in diameter are bored at intervals of 18 to 24 inches. These 
holes are tapered from top to bottom, the top being about four and one- 
half inches in diameter. This is placed over the top of the salt trough 
and the salt in the trough should be kept at such a level that it will be 
necessary for the animal’s nose to touch or rub the edges of the hole 
when it is licking the salt. The entire surface of these holes is smeared 
once every three days with white pine tar and oil of eucalyptus, two 
ounces of the latter being added and well stirred to each pint of tar 
immediately before using. This mixture is smeared on the nose of the 
animal while licking salt and if the Oestrus ovis should deposit larvae 
in this they will usually die. Probably a more efficient method would be 
to smear the above mixture on the nose and adjacent parts with a brush. 
A new application should be made at least every week or ten days. The 
latter method is practical only for youn® animals or registered stock. 
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LUNG WORMS OR VERMINOUS BRONCHITIS. 


This disease is caused by the invasion of the lungs by small thread- 
like worms which infest the ends of the small air passages (bronchioles 
and alveoli or air sacs). When mature these worms average about one 
to three inches in Jength and are reddish-white in color. This worm is 
termed Synthetocaulus rufescens. There is also a smaller worm, com- 
paratively rare, termed Dictyocaulus filaria which produces slightly 
different lesions. 


Figure 2. (Lung Worms.) Synthetocaulus rufescens; male at 
right, female at left. Natural size. (After Underhill.) 


Figure 3. (Lung Worms.) Dictyoranlus filaria: a, female; b, 
male, natural size; c, anterior extremity; d, eggs, 
enlarged. (After Underhill.) 


It is believed by most men who have studied the life history of this 
worm that the entire life cycle is passed within a broken-down area 
of the lungs. However this has not been definitely proven, as is true 
also of the manner in which the infestation takes place. 


SYMPTOMS. 


_ Some time passes after infestation has taken place before symptoms 
will manifest themselves. The usual symptoms are labored breathing 
with occasional coughing of more or less violence, lack of condition, and 
a wheezing or rattling noise which can be heard when the ear is pressed 
to the chest. Owing to the weakened condition of the animal other 
parasites may invade other parts of the body thus hastening its death. 
It is usually a disease of long duration, fatal only after months and 
years, sometimes several years elapsing before the animal dies. In 


—aOee 


animals which have died from this condition there will be found various- 
sized elevated areas on the surface and within the lungs which are 
green or greenish-yellow in color. These areas when cut open imme- 
diately after death will be found to be filled with pus and worms of 
varying sizes. All dead animals should be burned to prevent other 
animals from, becoming infested. It has seldom been seen among the 
native, range-raised animals of southwest Texas, but has been found in 
several animals brought into that part of the State from other localities. 


TREATMENT. 


In the advanced stages of this condition treatment is of no avail 
because of the inaccessible location of the worms. In the early stages 
good results have been had from the use of one-half teaspoonful of 
chloroform (anesthesia). One may pour the chloroform into the nos- 
tril or inject it slowly between the rings of the windpipe (trachea), 
using a hypodermic syringe with a short needle, injecting the chloroform 
slowly into the trachea. When the chloroform is given through the 
nostrils, the head should be held high so the chloroform will reach the 
trachea. With either method the above treatment should be repeated 
on three consecutive days. 


STOMACH WORMS. 


About two years ago in scattered sections of the southwestern part 
of the State, lambs and kids became thin and soon died from no 
apparent cause to the owners. These losses have increased and spread 
until virtually all sections where sheep are raised have had losses of 
a similar nature. 
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Figure 4. (Stomach Worms.) A, Haemonchus contortus, female, 
vulva x5; B, Haemonchus contortus, anterior portion of 
body, enlarged: C, Haemonchus contortus, 
posterior extremity of male, dorsal 
view, enlarged. (After 
Underhill.) 


There was one reason for these losses, it being stomach worms. 
Favorable weather and range conditions along with the high price of 
wool and mohair induced ranchmen to increase their flocks to the 
maximum and sometimes they oversto¢ked. Drought conditions in 
several northern sheep-raising states caused thousands of sheep to be 
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shipped to Texas and ultimately sold and placed on the range, no pre- 
cautions being taken except against sheep scab. Without a doubt the 
conjested ranges along with other unfavorable conditions were instru- 
mental in the spread of stomach worms. 


CAUSE. 


Animals, especially young, pastured over an infested area pick up 
the eggs and larvae of the stomach worms with their feed and from 
stagnant waterholes. They are swallowed along with the food and 
fasten themselves to the mucous lining of the fourth or last stomach. 
When performing a post-morten examination on an animal, one can 
most easily locate the fourth stomach if he will lay the animal with its 
left side to the ground. The hide and front leg are laid back and the 
hind leg is disjomted at the pelvic joint. Next, a cut is made directly 
back of the breastbone over the sternal cartilage and carried back to the’ 
middle of the pelvis, then up to the backbone. Another cut is made 
along the edge of the last rib from the sternal cartilage to the backbone or 
spine. This flap is laid back exposing the entire right side of the viscera. 
The liver and a portion of the gall bladder will be seen directly back of 
the last rib. Below the gall bladder will be seen a striated or striped: 
sac-like pouch with its enlarged portion just under the sternal cartilage, 
tapering as it extends to join the small intestines just below a point 
where they make an S-curve. This is the fourth stomach. When it 
is opened, if stomach worms are present, there will be seen twisted, 
small hair-like, reddish-brown worms, some fastened to the mucous 
lining, other free in the stomach contents. The worms average three- 
fourths to one and one-half inches in length. Here they mature, mate, 
and lay eggs, which pass from the animal’s body to the ground. 

The eggs will hatch into tiny worms within 12 to 36 hours, the time 
depending upon weather conditions. ‘The weather being favorable, these 
larval worms will crawl up the stems of the wet grass, mcult, and 
finally become encysted. The larval worms while in this condition 
may live for months. They are able to withstand severe extremes of 
heat, cold, and drought. 

When an animal that is in the normal state of health is opened the 
blood will be a dark red and will coagulate quickly. But in an animal 
suffering from almost any internal parasite, especially the stomach worm, 
the blood usually will be thin and pink, and will coagulate only after 
standing some time. 


SYMPTOMS. 


At the beginning of the infestation no pronounced changes will be 
noticed but after several months, dullness, slight diarrhea, and falling- 
off in flesh may manifest themselves. The infested animals will stand 
by themselves and will not eat, but drink quite frequently. Some- 
times swellings appear under the lower jaw. The hair coat becomes 
dry and harsh and lacks lustre. The skin of normal animals is pink, 
while that of animals with stomach worms is white and dry, and lacks 
flexibility. The mucous linings of the eyes, nose, and mouth become 
grayish-white ; the eyes sink in their sockets, and pronounced emaciation 
and weakness ensue followed by death. 
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TREATMENT. 


Up to the present time, the copper sulphate or blue stone treatment 
far excels all others. It is cheap, easy to administer, and reliable when 
used correctly. The best policy if a ranchman has stomach worms in 
his flock is to dose the entire flock and then move them to a new 
pasture. 

For every 90 grown sheep or goats, or 180 lambs or kids under 9 
months of age, one-fourth pound of clear copper sulphate crystals should 
be dissolved in one pint of boiling water. An agateware, glass or wooden 
vessel should at all times be used for mixing the entire solution, as 
metal vessels decompose the solution rendering it valueless. When the 
crystals are entirely dissolved, enough cold water to make three gallons 
of solution should be added and the mixture thoroughly stirred. 

It has been noticed that the water in certain sections of this country 
will not make a clear blue solution. Sometimes it is milky and then 
again a precipitate will form in the bottom of the vessel. To remedy 
this fault a two-ounce bottle of sulphuric acid should be obtained and 
added drop by drop to the solution being continuously stirred, until 
the solution becomes clear blue. Care should be taken that just enough 
acid is used as an excess will prove harmful. 

Caution: When not in use the bottle of sulphuric acid should be 
kept in a place where it will not be broken, and away from children 
and animals as it is a violent poison internally and also will make 
severe burns on the skin externally. 

The best results are obtained when the animals to be dosed lave been 
deprived of feed and water overnight. When thirsty they will take the 
solution more readily and the stomach will be more or less empty, 
thereby permitting the solution to come into direct contact with the 
worms. After having been dosed, feed and water should be withheld 
from the animals for six hours in order that the solution will not be 
diluted until it has fulfilled its purpose. 

Young lambs or kids should receive two ounces of the above solution 
while those over 9 months of age should receive four ounces. The dose 
should be given in the following manner: One or preferably two two- 
ounce hard rubber rectal syringes with a tip at least twe or three inches 
long should be procured. The animal Acar be held securely with its 
head parallel to the ground. The tip of the syringe should be shpped 
between the cheek and the molar or grinder teeth and the plunger 
pressed slowly. Haste is to be avoided at all times. Tf the animal 
should choke, it should be given its head at once. At no time should 
the dosage be exceeded or diminished. 

In flocks where the infestation is severe, best results mav be had by 
treating again in ten days and then every two months for at least a year. 
Pastures should be changed after each treatment, allowing each pasture 
to rest, if possible, for six or eight months. The latter practice is recom- 
mended because of the fact that once a pasture is infested, it will remain 
so for as lone as a year, provided weather conditions are favorable. The 
writer does not believe that it is possible to completely eradicate stomach 
worms, but to keep them in check is possible if the work is carried on 
systematically. » 

Another treatment which has proven of value when given in con- 
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junction with the blue stone solution, is as follows: Mix thoroughly 2 
pounds of powdered blue stone and 1 pound of powdered copperas or 
iron sulphate to every 100 pounds of salt and keep before the animals. 
After a period of three months the copperas should be left out of the 
mixture, because when given over a longer period of time, loosening of 
the teeth may develop due to the receding of the gums. The iron is 
beneficial for the reason that it restores the oxygen carrying properties, 
causing blood to become red again. 


PREVENTION. 


All animals should be watered from troughs which should be cleaned 
often. 

All newly purchased animals should be isolated and given two treat- 
ments for stomach worms and later treated for tape worms before they 
are allowed to mix with the other live stock. It is well to isolate any 
animal for two weeks or a month before giving freedom of the range. 
Serious outbreaks of disease have been caused because this precaution 
was not taken. All ranches should have-a small pasture fenced off 
convenient to water, preferably at the entrance to the ranch for this 
purpose 

If the pastures are small and well located as to ranch headquarters 
and water, and the stock are changed from pasture to pasture at least 
_ every two months, not only will the general health of the animals be 
improved but also ‘the condition of the pastures. Where disease or para- 
sites are present in a pasture where large numbers of animals are pas- 
tured together over the same range for a long period of time, these ani- 
mals will be subject to heavy losses from these causes, especially if of a 
contagious nature. 


LIVER FLUKE. 


A disease known as liver rot has made its appearance from time to 
time in sections of this State, chiefly in locations where animals have 
access to pasturage on river bottom, overflowed, or low, flat, poorly 
drained land. Jt attacks animals having four stomachs (ruminants) 
more often than those having but one stomach; however, the latter 
have been attacked in several instances. 

Sheep and goats are of the former class and old and young alike may 
become heavily infested, though sheep are more often affected with this 
trouble because they graze more closely to the ground than most animals. 


CAUSE. 


Liver rot is due to a flat, pale-brown, somewhat triangular-shaped 
parasite which infests the bile ducts of the liver and lives on the blood 
and waste products produced by its presence. Animals become infested 
after having swallowed with their food and water certain forms which 
resemble miniature flukes. An embryo fluke develops from an egg 
passed by an infested animal; after having hatched, and having gone 
through a change in form in the intermediate host (the water snail of 
certain species), and freed itself from this host, it becomes encysted on 
the wet ground or grass. Tf eaten by an animal, it passes into the first 
part of the small intestines. Here it seeks the bile duct, which opens 
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into the small intestines six or eight inches from the fourth stomach, 
passes up this main bile duct. and thence to the small bile ducts. Here 
it sets up an irritation which leads to the following symptoms. 


SYMPTOMS. 


A short time after the parasite has reached the upper bile ducts, the 
infested animal’s condition improves rapidly, on account vf the in- 
creased flow of bile. During this period of migration up the bile ducts, 
the fluke becomes so large that it may partly or entirely close them. 
This migratory period usually takes from one to three months. The 
animal, still with a good appetite, becomes listless. The mucous mem- 
branes of the eyes, nose, and mouth become yellowish-white, and slight 
swellings around the eyes, lower jaw, and abdomen are sometimes mani- 
fested. At times the abdomen may become greatly distended on account 


Figure 5. Life Histo;y of Liver Fluke; 1, egg containing developing embryo; 
2, free swimming miracidium; 3, sporocyst, 3a, snai: of the genus 
Limnaea; 4, division of sporocyst; 5, sporocyst con- 
taining developing rediae; 6, rediae with cer- 
cariae or more rediae developing with- 
in it; 7, cercaria; 8, young fluke. 

(After Underhill.) 


of ascites or water around the viscera. The animal gradually becomes 
weakened and emaciated. Other conditions may develop such as 
diarrhea, excessive waterly swellings of the eyes, abdomen, and lower 
jaw. Yellow (icteric) coloration of all the visible mucous membranes 
follow in a shrt time due to the blocking of the bile ducts of the liver, 
which causes the bile to be taken up by the blood and deposited in the 
tissues. At about this stage the flukes start to migrate down the bile 
ducts to the intestines and the animal may begin to show improvement. 
The flukes, having completed their life cycle in the liver, pass into the 
intestines and thence to the ground. This life cycle generally takes 
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nine to fifteen ‘months, though sometimes a longer period may elapse 
before it is completed. The best procedure when a number of animals 
become affected would be to kill several and examine the liver for 
swellings. These swellings when cut into, if due to liver flukes, will 
reveal pale- brown arrow- shaped parasites, segmented along the edges 
and from one to one and one-half inches long. The finding of the fluke 
is the only manner in which a positive diagnosis can be made, because 
the external symptonis closely resemble those of stomach worms. 


TREATMENT. 


Probably the best treatment developed to date is the etherial extract 
of male fern. It is given for five or six consecutive days in one-dram 
doses combined with one ounce of linseed or cottonseed oil. This dose 
is sufficient for good-size lambs; grown sheep may receive one and one- 
half to two drams. The size of the dose depends on the condition of 
the animal and must be combined with oil in correspondingly increased 
doses. (A teaspoon level full will hold approximately one dram; while 
a tablespoon level full will hold about one-half ounce). At the present 
time the above treatment is rather expensive, costing about 50 cents a 
dose, exclusive of oil and labor, but it is the only reliable treatment at 
the present time. 

PREVENTION. 


Once a pasture becomes infested with liver fluke, it might as well be 
abandoned or put under cultivation, although it has been reported that 
five hundred pounds of salt well spread over each acre will kill the 
infestation by destroying the snail which is necessary for the develop- 
ment of the embryo fluke. 

All animals dying from liver fluke should be immediately and com- 
pletely burned. 

TAPE WORMS. 


Several species of tape worms infest sheep and goats, but those most 
commonly found are Moniezia expansa and Thysanosoma actinioides. 
These, like the liver fluke, have occurred in scattered localities and 
invariably occur where sheep and goats have pastured or low or marshy 
land or have been brought from such a location to another ranch where 
the tape worms later develop, causing heavy losses, not only among 
these animals but also among the younger stock on the ranch. 

The Moniezia expansa is the more common, the mature segments of 
which are broad and flat, while those of the Thysanosoma actinioides are 
smaller with the base fringed like the teeth of a saw. Both are found 
in the small intestines. The head, the smallest part of the worm, 
is attached to the intestinal walls by means of four sucker discs. The 
larger part of the worm is made up of the segments, which float free in 
the intestinal contents where they absorb their food, thus depriving the 
animal of considerable nourishment. These segments vary in number 
as to length of the worm from one to thirty feet. Next to the head, 
the segments are short and narrow, but become longer and wider as the 
worm grows in length. When mature each segment produces eggs 
which, after having dropped to the ground, are believed to live in 


water or on the damp ground, later being picked up by an intermediate 
host. 

The segments of tape worms are white and may be found in the 
droppings of the infested animals, but when found in this manner are 
distorted in shape. The entire life history has not, as yet, been worked out 
for all tape worms. It is known, however, that most tape worms spend 
a part of their life cycle in some intermediate host, either an animal 
or an insect. Such a state is termed the cystic form of the tape worm. 
In sheep and goats the cystic form of the tape worms of the dog, Taenia 
marginata, infests the covering of the liver and caul fat. The Taenia 
coenurus, also of the dog, infests the brain of the sheep. This cyst 
when well developed produces the condition known as gid, due to the 
pressure of the cyst on the brain. 

Tape worms are more fatal to young animals, but are sometimes the 


Figure 6. (Tape Worm.) Moniezia expansa: portions of adult 
reduced. (After Underhill.) 


Figure 7, (Tape Worm.) Thysanosoma actinioides, anterior 
segments, enlarged. (After Underhill.) 


cause of unthriftiness and losses among grown animals. Warm, moist 
weather, together with low, flat, poorly drained ground, is ideal in this 
development of tape worms. Spring, summer, and early fall in this 
State are the seasons during which most of the losses take place, al- 
though heavy losses have occurred during the winter when the animals 
have become emaciated and unable to withstand the rigors of cold 
weather. 

The growth of a tape worm when in the animal body is very rapid, at- 
taining a length of six feet or more in two months’ time. Sometimes if 
the infestation be large in numbers a stoppage of the small intestines 
may occur, causing almost immediate death. Usually, however, death 
is due to the extreme emaciation caused by the worms absorbing most 
of the nutriment imtended for the sustenance of the animal. Some 
writers believe the tape worm also secretes a poison which inhibits the 
assimulation of the food, producing a conditidn akin to starvation. 
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SYMPTOMS. 


Segments are present in the manure, associated with diarrhea, which 
is caused by the movements of the worms ‘irritating the intestinal 
mucous membranes. The diarrhea is also believed by some investigators 
to be due to a substance secreted by the worms which causes the intes- 
tinal contents to become more fluid and more easily assimulated by the 
tape worms. 

The mucous membranes of the eyes, nose, and mouth become erayish- 
white and the skin tight; an enormous appetite occurs in the early 
stages and diminishes as the disease progresses. After a time the 
animal becomes very weak, with tottering gait or cannot stand at all; 
the abdomen may be tucked up or may be distended with gas. In this 
weakened condition the animal becomes a prey to numerous other para- 
sites which hasten its death. Even in mild infestations, if something 
is not done to rid the animal of tape worms death will result in a short 
time. 

TREATMENT. 


Numerous treatments have given fair to good results, but no treat- 
ment is a success unless it removes the head of the tape worm. The 
treatments are given in doses intended for young animals and may be 
doubly increased for older animals. Always take into consideration the 
apparent strength of the animal. Goats in all cases should réceive a 
somewhat smaller dosage, as, for some unknown reason, they do not 
stand the action of the drugs as well as sheep. To get the best results, 
all animals should be deprived of feed and water for at least twelve 
hours. Good results can be had without withholding feed, but in this 
case some laxative or purge should be given twelve hours before treat- 
ment. Two to four ounces of castor oil or six ounces of Epsom salts 
thoroughly dissolved in a pint of water give the best results. 

After treatment and expulsion of the worms, which generally takes 
from six to twelve hours, the animals should always be changed to a 
fresh pasture. Reinfestation will take place if the change is not made, 
because the embryo worms will live for considerable time under favor- 
able weather conditions. 

Kousso in one and one-half dram doses or Koussin in two grain 
doses have given very good results. 

Powdered male fern or etherial extract of male fern is given in one- 
ounce doses, combined with two to four ounces of castor oil and pre- 
ferably followed in two to six hours hours by the same amount of 
castor oil. 

Oil of turpentine is given in two-ounce doses combined with four 
ounces of linseed oil or milk, followed in several hours by two to four 
ounces of castor oil, 

In all cases best results and more rapid recovery can be had when 
the animals are given some supplementary feed for a month or two 
after treatment. Cottonseed cake or meal, oats, corn, or milo will be 
found beneficial. 

The same precautions to prevent infestation with tape worms should 
be followed as in the prevention of liver fluke. 
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NODULAR DISEASE. 


This is a disease which may be confused with tuberculosis of the 
intestines, but the latter is a very uncommon disease among sheep and 
goats and is caused by a germ, while nodular disease is caused by a 
worm termed Oesophagostomum columbianum. 

This disease is quite prevalent in locations where the range is flat, 
rainfall excessive, and weather humid. The nodules produced by this 
worm in the intestinal walls vary in size from that of a pin head to a 
pea and sometimes larger, being filled with a greenish-blue, cheese-like 
material. Usually one or more worms about one-fourth to one-half 
inch long are found in this material, but there are times when no worms 
are found, having escaped to the intestines and passed from the body 
or having started a new nodule. . 


Figure 8. (Nodular Disease.) A, Oesophagostomum columbianum, 
male at left, female at right; *vulva x5; B, Oesophagostomum 
columbianum, anterior extremity, ventral view, 
enlarged. (After Underhill.) 


The mode of infestation is thought to be similar to that of the 
stomach worm, the eggs being hatched outside of the body and going 
through several moults before attaining the infestive stage. 

When this larval worm is swallowed with the food it passes through 
the stomach to the intestines; here it burrows into the intestinal walls 
and produes a nodule. The greatest infestations are found in aged 
animals, however infestations have been seen in young animals. 


SYMPTOMS. 


The disease being of a chronic nature, no pronounced symptoms will 
be seen for some time after infestation has taken place. A gradual 
unthrifty condition develops, usually accompanied by diarrhea, and a 
bleaching of the visible mucous membranes, which, however, is not as 
constant a symptom as of stomach worms. There are digestive dis- 
turbances causing a lack of appetite and diarrhea of varying degrees 
which when once established is of an unusually persistent nature and 
is most likely the cause of emaciation. Most often the death of the 
animal follows when this parasite is aided by numerous other parasites. 
Both sheep and goats show practically the same symptoms. As it is 
hard to diagnose from external examination several of the poorest ani- 
mals should be killed and a search made for the nodules and the worms. 
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TREATMENT. 


Up to the present time no treatment of value has been developed 
because of the inability to reach the worms with medicinal agents, they 
being protected inside the nodule. Prevention consists of supplying 
good water, plenty of salt, and change of pastures, allowing each pasture 
to remain idle or grazed by other stock (cattle or horses) for at least 
one year. Low, poorly drained pastures should be avoided as much as 
possible. Young registered stock may be fed in bare lots, which must 
be cleaned often, in which case infestation may be practically prevented 
until the animals are put on pasture. 


WHIP OR CAECUM WORMS. 


These worms, termed. Trichuris ovis, are found in the caecum, a 
pouch-like structure into which the small intestines empty and the large 
intestines open. The body of the worm is grayish-white in color, about 


Figure 9. (Whip Worms.) Trichuris ovis; male 
at right, temale at left; *vulva x5. 
(After Underhill.) 


three-eighths to one-half inch in length, having long hair-like head 
parts imbedded under the caecal mucous membrane. Only the body 
parts will be seen unless the worm has died; then the body and head 
parts will both be found free in the caecal contents. 

Up to the present time, no ill effects have been attributed to these 
worms in sheep and goats. In most cases, the infestation has been 
light because a large number of the eggs and larval worms were perhaps 
destroyed before they reached the caecum. The animals become in- 
fested from picking up the eggs with their food. These ergs hatch 
within the body of the animal and securely attach themselves to the 
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walls of the caecum. Here the worm matures and lays its eggs, which 
are passed from the body. 
TREATMENT. 


As in the case of nodular disease, numerous remedics have been used 
with but little success, the head parts being so well protected. Also, 
the drugs used may have undergone some chemical change or have been 
diluted to such an extent as to be of no vermicidal value after having 
reached the caecum. 


In closing this circular, it might be stated that preventing or min- 
imizing infestations of all internal parasites may be made possible by 
changing pastures every two months and not overstocking these pas- 
tures. Provide good troughs for water and salt; fence all _waterholes 
which remain full for long periods of time. When a new animal is 
brought on the ranch, it should be isolated for at least a month. Sheep 
and goats should be treated for stomach worms and tape worms, and a 
careful watch should be kept for any symptoms of disease. 

If the above precautions are carefully followed by all ranchmen, 
losses due to internal parasites of sheep and goats will be reduced. 

The introduction of new blood in most instances is the keystone of 
success in stockraising. But precautions must be taken to prevent the 
introduction of parasites and disease upon the west Texas ranges when 
shipments originate in sections known to be infested. 
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During the season of 1920, the Division of Entomology of the Texas 
Agricultural Experiment Station, conducted two series of experiments 
to test the efficiency of the dusting method for the control of the cotton 
boll weevil under Texas conditions. This method has been developed 
on a large scale by Mr. B. R. Coad of the U. 8S. Bureau of Entomology 
at Talullah, Louisiana. The work done by Mr. Coad during the past 
several years has shown that under conditions prevailing in the Mis- 
sissippi Delta region the boll weevil may be profitably controlled by 
poisoning with calcium arsenate on land that will yield as much as one- 
half bale of cotton per acre. The object of our experiments was to 
determine whether this method would be equally successful under Texas 
conditions. 

One series of experiments was carried on with hand guns and the 
other with a large traction duster drawn by a team. Calcium arsenate, 
conforming to the government specifications for that material, was the 
poison used. These specifications as worked out by Mr. Coad are as 
follows: 

Not less than 40 per cent. arsenic pentoxide. 

Not more than 0.75 per cent. water soluble arsenic pentoxide. 

Density not more than 100 or less than 80 cubic inches a pound. 

A description of the experiments will be given first, followed by con- 
clusions drawn from the results of the experiments, and recommenda- 
tions based upon those conclusions. 


g EXPERIMENT WITH HAND DUSTERS. 


For the purpose of this experiment a plat of cotton containing about 
two acres, on land belonging to the Division of Entomology, was divided 
into three plats as shown in the accompanying diagram. Plat A (30 
rows) contained about one acre; plat B (15 rows) and plat C (15 rows) 
about one-half acre each. 

The poison was applied early in the morning on the dates given in 
the table, usually between 4 and 8 o’clock, in order to take advantage 
of the presence of dew. It was found that the amount of dew varied 
considerably, some mornings being very heavy, other mornings quite 
light. Some mornings the dew formed fairly late. On one occasion 
there was very little dew when the dusting was commenced at 4 o’clock, 
but by 6 o’clock the plants were dripping. 

The percentages given in the table represent percentages of infesta- 
tion and were arrived at in the following manner: One hundred squares 
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were counted from near each corner of the plat and one hundred from 
the center. The number of squares that were infested out of each one 
hundred was noted and this was taken to represent the percentage of 
infestation in the particular part of the plat from which they were 
taken. ‘The average of these percentages was then taken to represent 
the percentage of infestation in the plat. Thus each percentage given 
in the tables represents a count of five hundred squares. *‘ 


Table 1. 
Check, 
Date. Plat B, (not dusted) Plat A, 
15 rows 15 rows 30 rows 
Sa 4 Per cent. Per cent. Per cent. 
PP RUSOCOR RG ore ea eco cate eve os July 21, 1920 
Rurse Gusting’ seo ce<< cde caidas July 22-23, 1920 20.8 PRE ec Diam 
SECONG CONNG. ose eiels bce H:Gas ne July 26, 1920 
Seconavansting va wc di. sews tcaons July 26-27, 1920 40 50 47.8 
PT PAN OOM aitoe coc oes wrens July 31, 1920 
ERICOWRUIRE sido ona oOo yee.» July 30, 1920 Gilae? 53.4 32.6 
HOUrureounit.s a2) oi. bh Sess Geese Aug. 5, 1920 
FOUren GSMs. oo5 aaa. ve aes © Aug. 2, 1920 owe 60 25 
PHTEN COAWE cic oes bose Aug. 9-10, 1920 
iiiindsrstnites ae 2 oe ete at Aug. 4-5, 1920 Bill 7310 30 


Reference to Table 1 will show that the percentage of infestation 
was high before the dusting was begun; ranging from 20.8 per cent. 
in plat B to 57.2 per cent. in plat A, the check showing 25 per cent. 
The dusting should have been begun a week or ten days earlier. 

The second count was taken on July 26, five days after the first 
count. The result of the second count showed an increase of infes- 
tation in plat B, and an equal increase in the check plat, and,a decrease 
in plat A. The third and fourth counts taken at intervals of five days 
showed a gradual decrease of infestation in the dusted plats and a grad- 
ual increase of infestation in the check plat. 

There are two things shown in the table that are contrary te what 
would be expected, and require some explanation. One is the increase 
in percentage of infestation in plat B between the first and second counts, 
and the other is the increase in infestation between the fourth and the 
fifth counts. 

At the beginning of the experiment the percentages of infestation 
were obtained in all three plats on the afternoon of July 21, with the 
expectation that both plats A and B would be dusted the following 
morning. It happened, however, that only plat A was dusted on July 
22 and plat B not dusted until July 23, or two days after the count was 
made, so that the percentage of infestation must have been consider- 
ably higher than 20.8 per cent. when the poison was applied. 

The increase in percentage of infestation in the poisoned plats A and 
B, between the fourth and the fifth counts, is apparently due to the 
rainfall and high humidity during that period. During the month of 
August and the first week of September the rainfall was excessive, the 
total amounting to more than 12 inches for that period. These rains 
interferred with further dusting on these plats, and under favorable 
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climatic conditions for weevil development the percentage of infesta- 
tion increased very rapidly. On August 16 the percentages were found 
to be: Plat B, 84.8 per cent.; check, 91.6 per cent.; plat A, 79.4 per 
cent. The rainy weather still continuing, the infestation increased 
until it was soon practically 100 per cent. on both the dusted and un- 
dusted plats. 

EXPERIMENTS II AND III. 


In Experiments II and III a large cart duster drawn by a team was 
used. This machine was furnished for the experiments by the Niagara 
Sprayer Company. Opportunity to conduct these experiments on a 
larger scale was very kindly furnished by Mr. E. H. Astin on his ranch 
in the Brazos bottom about twenty-one miles northwest from College 
Station. 

The accompanying tables show the results of these experiments. The 
percentages here given were obtained in the same manner as those in 
the experiment given above, so that each percentage given represents 
the count of 500 squares. It will be noted that between July 17 and 
July 31, the percentages of infestation in the dusted plats, plats A, B, 
and ©, were reduced from 67 per cent. to 13 per cent., from 24 per cent. 
to 9.2 per cent., and from 41.2 per cent. to 12 per cent., respectively, 
and that during the next five days the infestations increased to 15.2 
per cent., 11 per cent., and 16.4 per cent., due to rainfall and a con- 
tinuously humid atmosphere making ideal conditions for weevil de- 
velopment. During the time covered by the tables the percentages of 
infestation in the five check plats changed from 59.6 per cent. to 75.2 
per cent., from 52 per cent. to 47.6 per cent., from 19.2 per cent. to 
56.6 per cent., from 58.4 per cent. to 73.2 per cent., and from 34.2 
per cent. to 63.8 per cent. 


Table 2. 


Date. Check. Plat A, Check. Plat B. Check. 


Per cent. | Per cent. | Per cent. | P. 5 : 
First count....... July 17, 1920 ae imran whee ig: 


First dusting...... July 17, 1920 59.6 67 52 24.6 19.2 
Second count..... July 21, 1920) 

Second dusting... .|July 22, 1920 62 50 56.4 20 51 
Third counts 1... July 27, 1920 

Third dusting..... July 26, 1920 65.2 31.4 ape 14 62.4 
Fourth count.....|July 31, 1920 

Fourth dusting... .|July 30, 1920 47.6 13 32.8 9.2 49.4 


Fifth’ coumt: s,s Aug. 4, 1920 75.2 15.2 47.6 11 56.6 
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Table 3. 
Date. Check. Plat C. Check. 
. Per cent Per cent. | Per cent. 
BS COMNE s mis, a. ah meee in sales te aleronierceuirs July 19, 1920 
Hirst Gastingss.F. ase ot ck eh Ge Ghee ae July 20, 1920 58.4 41.2 Bane 
MOCONG (COMME de ccwe up wie ees MEE om < Arse July 26, 1920 
SSVERCORPCOGR RUE. C8 key isc, MN Eee eg Pn eg ein July 24, 1920 70.4 32.8 65.2 
MUDIE! COUDE Ue amare: n aistireyerege architec bake tees July 31, 1920 
PEELED PIES REN Gre events ly Manca ah dics ta HRM pies else Aug. 4, 1920 71.2 12 54.4 
POGrth COUNT. oe a, iese tae eee ah aire Aug. 5, 1920 
Fourth Castings scie ces csake svete eee Aug. 9, 1920 73.2 16.4 63.8 


During the time of the experiments as indicated by the tables the 
average infestation of the three poisoned plats decreased from 44.3 per 
cent. to 14.2 per cent., while during the same time the average infesta- 
tion of the check plats increased from 44.7 per cent. to 63.3 per cent. 
Up to the time the extremely wet weather began the infestation on the 
poisoned plats was reduced to an average of 11.4 per cent. 

In all the check plats except the middle check of Experiment II, 
there was a very decided increase in the percentage of infestation be- 
tween the first and last counts. There are two things which partly 
explain the decrease in the percentage of infestation in this check: 
first, the presence of a wide poisoned plat on each side; second, the 
fact that at the time of the second dusting, the operator of the dusting 
machine overlooked the markers and dusted eighteen of the thirty-six 
rows of this check. The effect of this one dusting can be noted in the 
percentage of infestation. 

It will be noticed in these two tables just as in Table 1, that due to 
the hot dry weather of July 24 to July 31 there was a decided reduction 
in the percentage of infestation in all the plats, both dusted and un- 
dusted, except one, and that was in one of the undusted plats where 
there was an increase of from 70.4 per cent. to 71.2 per cent. , 

During the first half of August the weather conditions were very 
unfavorable for applying poison. ‘The high temperature combined with 
very high humidity gave ideal conditions for weevil development. Con- 
sequently when a sixth count was made on August 20 the infestation 
on both the dusted and undusted plats was practically 100 per cent. If 
these experiments had been conducted on upland rather than on bottom 
land it is probable that later dustings could have been applied and the 
infestation kept at the minimum per cent. indicated in the tables. 

Because of circumstances beyond our control, the increased yield on 
the experimental plats, due to dusting, cannot be accurately given. Mr. 
Astin makes the statement, however, that with the experiments con- 
ducted on his ranch, there was a gain of approximately 30 per cent. on 
the dusted plats over the undusted plats. 

Further experiments along this line will be conducted at the Experi- 
ment Station during the coming season. 


CONCLUSIONS. 


The above experiments have shown that weevil infestation may be 
reduced from a high percentage to a very low percentage by dusting 
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with calcium arsenate, when the poison is applied in dust form with 
efficient machinery. The dusting should be commenced, however, be- 
fore a high percentage of infestation is reached. Mr. Coad recommends 
that the first dusting be made when the infestation is from 10 to 20 
per cent. 

It should be remembered that the mere poisoning of the weevil will 
not produce cotton. Every other effort, such as careful preparation of 
the seed-bed, the use of good seed, thorough cultivation, etc., should be 
made to produce a good crop of cotton. 

This method of control is an expensive one and should be used only 
on cotton that is likely to be badly infested with weevil, and that would 
make as much as one-half bale per acre if free from weevil infestation. 
The farmer who plans to use this method should give it a fair trial. 
In the words of Mr. Coad, he should “Do it right or not at all.” 

The following precautions are given as a guide for those who are 
planning to use this method this year: 


1. Equip yourself with an approved type of dusting machine. Ap- 
plication by the old pole and bag method is useless. 

2. Use calcium arsenate conforming with the specifications recom- 
mended by the U. S. Department of Agriculture. Otherwise your cot- 
ton may be seriously injured. Through your county agent send a sample 
(not less than one-half pound) to the government laboratory, Tallulah, 
Louisiana, for analysis. 

3. Begin poisoning when from 10 to 20 per cent. of the squares are 
punctured by the weevil. 

4. Apply poison when the air is calm and the plants are moist. 
This condition most generally obtains at night or early morning. 

5. Use from 5 to 7 pounds calcium arsenate per acre. 

6. Apply poison about every fourth or fifth day for the first three 
or four applications. 

%. Do not attempt to poison too large an acreage with one machine. 
Allow one hand gun for from eight to ten acres, and one two-horse 
cart duster for from seventy-five to one hundred acres. The one-mule 
cart duster, a new type of machine, is being put on the market this 
year for the first time. It is estimated to take care of about sixty acres. 

8. This method is a proved success under conditions obtaining in 
the Mississippi Delta region. Since it is still in the expermiental stage 
under certain conditions, it is urged that all those using this method 
leave a number of rows unpoisoned for comparison of results. 


The following list of firms manufacturing cotton dusting machinery 
is complete so far as information we have at the present time. It is 
likely that many other firms will be added to this list in the near future. 
The inclusion of a firm’s name does not mean that its product has been 
officially tested and endorsed. 


Albert Lea Sprayer Co., Albert Lea, Minn. (Hand gun.) 
Avery & Company, Peoria, Ill. 

Bean Spray Pump Co., Lansing, Mich. (Cart duster.) 
Cincinnati Stamping Co., Cincinnati, Ohio. (Hand gun.) 
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Edwards Dust Spraying Mch. Co., Hopkinsville, Ky. (Hand and 
saddle.) 

Excelsior Insecticide Duster Co., 72 St. Nicholas Place, New York 
City. (Hand gun.) 

Feeny Mfg. Co., Muncie, Ind. (Hand and saddle.) 

Leggett & Bros., 301 Pearl St., New York City. (Hand gun.) 

Nitrate Agencies Co., 233-245 W. First St., Bayonne, N. J. 

Springfield Dry Powder Sprayer Co., Springfield, Tenn. (Hand 
gun. ) 

D. B. Smith & Co., Utica, N. Y. (Hand gun, one mule.) 

Ward-Love Pump Corporation, Rockford, Ill. (Cart and one mule.) 

S. L. Allen & Co., Fifth St. and Glenwood Ave., Philadelphia, Pa. 

Bateman & Companies, Inc., 347 Madison Ave., New York City. 
(Cart duster.) 

Champion Corporation, Hammond, Ind. (Cart duster.) 

Dust Sprayer Manufacturing Co., 1222-4 West Ninth St., Kansas 
City, Mo. (Power and cart.) ; 

Electric Wheel Company, Quincy, Ill. 

Frank & Hedden Co., 183 First St., Jersey City, N. J. (Cart duster.) 

Field Force Pump Co., Elmira, N. Y. 

National Mfg. Co., Des Moines, Iowa. (One mule duster.) 

Niagara Sprayer Co., Middleport, N. Y. (Cart and power.) 

Peerless Dust Gun Co., 118 Noble Court, Cleveland, Ohio. (Hand 
gun.) 

Tow Lemons Mfg. Co., Springfield, Tenn. (Hand gun.) 


The National Manufacturing Co., Des Moines, Iowa. (One horse 
duster. ) 
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Circular No, 30, April, 1923 
THE PRACTICABILITY OF THE MILKING MACHINE 


BY. 


Jay L. Lusa, ANtmaL HuspanpMAN 


INTRODUCTION 


Mechanical devices for milking cows have been in process of invention 
and improvement for the last fifty years, but it is only within the last 
twenty years that they have appeared on the market in the United 
States in forms reliable enough and efficient enough to warrant their 
serious consideration for ordinary farm or commercial dairy use. ‘Their 
general use began somewhat earlier and is today more extensive in 
countries like New Zealand and Australia where labor-saving devices 
are more in demand than they are even in the United States. 

There was a great diversity among the early machines in design and 
materials of manufacture and in the principles utilized but the least 
successful of these have been eliminated until today most milking 
machines operate upon essentially similar principles and differ from 
each other only in details of construction, location of different parts, 
etc. Some of these details are of considerable importance in deter- 
mining the life of the machine and its upkeep cost and the convenience 
of using it, but no comparison of ditferent makes of machines will be 
attempted here because there are more than half a dozen prominent 
makes of milking machines and it would be impossible to discuss them 
fairly in a short paragraph or two. The Pine Tree machine was used 
for the experiment to be described here and the results may be regarded 
as fairly typical of all the leading makes of machines. 

The agricultural experiment stations began to investigate the milk- 
ing machine as soon as it became improved so far that its friends 
claimed that it was practical. The early experiments were for the 
most part planned to find out whether milking machines would really 
work and were reliable. Then attention was turned to their influence 
on milk yield and more recently it has been concentrated on their in- 
fluence on the quality of milk and on the economical aspects of their use. 

The data reported here were gathered during the past three vears 
at the dairy farm of the Texas Agricultural Experiment Station, Sub- 
ig No. 10, College Station, Texas, and are presented in behalf of 

a better understanding of the milking machine question. 


EFFect oF MACHINE MILKING Upon THE YIELD OF MILK. 


The results of other experiment stations and the experiences of 
practical dairymen have tended to show that the use of a milking ma- 
chine has little or no influence upon the quantity of milk which a cow 
will produce. At least this has seemed to be true of the modern and 
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improved types of milking machines where the cows were stripped 
afterward by hand. Some of the earlier experiments with less im- 
proved types of machines have shown slight decreases when the milk- 
ing machine was used and it is no doubt true, as many practical dairy- 
men affirm, that some cows respond better to a milking machine than 
others just as some cows are easier to milk by hand than others. The 
impression that there is a very small but slight decrease im the milk 
yield where the machine is used is so general that a large number, per- 
haps a majority, of dairymen who have cows on official test for the 
Register of Merit or Advanced Registry insist that those cows be 
carefully milked by hand although they are willing to use the machine 
for their cows not on official test, 

If the milk which a cow gives were as definite a quantity as the 
amount of water which will flow through a pipe of a given size at a 
given pressure and a given temperature, it would be easy to find a very 
definite and very exact answer to the question of the influence of the 
milking machine upon the amount of milk which a cow will give. How- 
ever, the milk flow is influenced by many other factors such as the in- 
herent ability of the cow to produce milk, her age, the length of time 
since she last calved and before she is to calve again, the kind and 
amount of feed, the season of the year, and the care and gentlencss 
with which she is handled, etc., and it is not easy to find an exact 
answer. The following plan was used to secure the most accurate 
answer possible: ‘The cows available for experimental purposes were 
divided into two groups, as nearly equal as possible, by pairing a cow 
in one group with one in the other group as nearly like her in the period 
of lactation and previous daily milk record as possible. Some of the 
cows went dry sooner than expected and the dry summer affected the 
pastures badly so that the milk flow of all of them was less than was 
expected. For cows which went dry, other cows were substituted, and 
so there is more variation in individuality than is desirable, but on 
account of the pairing of the cows with each other as far as possible 
this variation is not enough to prejudice the results in either direction. 
One group of cows was milked by machine and the other by hand for 
thirty days, beginning April 22, 1922. Then they were changed and 
those which had heen milked by hand were milked by machine and vice 
versa for the next sixty days, when they were changed again for sixty 
days, at the end of which time they were again changed and sixty days 
later were changed for the fourth and last time and were milked for 
the eighth thirty-day period in the same manner as they were during 
the first period. Thus the cows in group A were milked by hand during 
the first, fourth, fifth and eighth thirty -day periods and by machine dur- 
ing the ‘second, third, sixth, and seventh thirty -day periods. The cows 
in group B were milked by machine during the first, fourth, fifth, and 
eighth thirty-day periods and by hand during the second, third, sixth, 
and seventh thirty-day periods. The change in the methods of milking 
was made at sixty-day intervals because it is commonly claimed that 
it requires some time for cows used to one method of milking to ac- 
eustom themselves to a change and therefore the records of the first 
half and the last half of each sixty-day period were kept separately. 


THE PRACTICABILITY OF THE MILKING MACHINE. V6 


The milk production by each cow for each thirty-day period is shown 
in Table 1 and Table 2. 
TABLE 1. 


Milk Production in Pounds for Each Thirty-Day Period—Group A. 


= + 


Cow’s Number First | Second| Third | Fourth] Fifth | Sixth |Seventh] Eighth |Average 


Method of Ma- Ma- Ma- Ma- 
milking Hand | chine | chine | Hand | Hand | chine | chine | Hand 
Average loss per 
cows Powndss:..|.05570' 107.4 63.1] 104 7 101.2 O09 ks2.9 O7 Al aanmeter 
PEE GONts oe caeies © 16.9 AOS ey 0 19.7 11.8 PALEY 1Du4 eae 
ORE ae ee SO4C TI) 50629) 559.8) 8 44579)) S223. 4 1 er ccnlaateareic|an ee een 508.0 
ARE = OO) (Rene (EA ed 883.4) 711.2} 628.4) 605.8} 479.9} 345.9) 609.1 
ca Ete eon: SHV 2) SOR LG eyes leh lero wees ee stasehiere al loateteas etl ome ely aillsrs , dumeat 329.0: 
ALN geet ei DOO Fi) AGL Ok cess tenes ciecye tell Spaces PG scale e cil tae clea alias abbcouns 263.8. 
Te Coccric ater 508 Sh AOL |G]? 2822. crcccuals ols oles |laisters coer 804.9) 749.9) 549.3. 
BS ieee 959-5) 854.617" 725.6) 60872) SUST8) AGS i 2). ow... lae oe oe 686.0: 
TA IAS hee a BOLD) DUG TA} 45S Cl S00F A R234 ki cm cers latte tosectee 420.4 
NO fae ort tener Ne Sere cs 609.5) 561.9) 474.4) 438.0) 387.1) 323.1) 280.0) 439.1 
S3Go Hoey Ft ecto. 1OS9EU) 803.31) 7660 o98n7)) CAN 254s Sl ocan- snl mere ues 661.8. 
WY Ae ene HOGG) | 497 23\) wADAeS |) Soke Aa obec ceeseiellis cttree ots|la nie Btie 418.9 
DDO PE ee ec eer teed ovata ofan te eco: orst| Ree sieatelhectuote snore See etehelenel| er aera tear. 999.6] 798.3} 898.9 
Re eee ae Ren as Siemens wiarcl aon serert ee ile Site easier 752.8] 577.5) 469.6] 600.0: 
TOO eee) cee: S104) 548A bOOM Ms 33.61) O22.6)) "439 5225967 |eie se. 497.5 
EL Se es Oe are ee |e ae OF See 552.7} 506.4} 518.1) 443.0} 408.7] 485.8 
Ui e See Se es Ces eats wa ere oe tee Sees ee Bieri s atone Ts 966.0) 789.2] 684.2] 813.1 


TABLE 2. 
Milk Production in Pounds for Each Thirty-Day Period—Group B. 


Cow’s Number First | Second} Third | Fourth} Fifth | Sixth |Seventh} Eighth |Average 
Method of Ma- ; Ma- Ma- Ma- 
milking chine | Hand | Hand | chine | chine | Hand | Hand | chine 
Average loss per 
COW! Pounds =, .« Neuer sce 85.0 PANG? 94.2 85.7 20.5 B70) 1S J ONice, b eeerehs 
Per COM .s oleae ees 14.5 3.8 16.9 16.4 4.7 ileal 14) Ale a anete 
OPE an ee BOF 9787 ON GLORIA DSSUE OB? 7cell  SOLAOIT dom atallne seers 592.9 
Ae eee Bip) ae arch, (carry | ee Un | PR Rn Eee og ts ol ae ee 726.4) 569.7) 658.1 
a eye tre BOT OAD LEG SOBs al OD abl Fare oteerelllcce oieteta oe | eteeta ces alllkanPnonmun 7 365.1 
A ¢ Eatin e ate ox 490.1) 372.1) 314.3] 187.4)..5.... Biase a eric all hats etree homies omnes 341.0 
TRE boa ee Cle. bl “Odo.iH O14.) 41670) 26375) 2UG Glin csan ote sie. cones 394 .2 
tate Nae eae Cae P95 eh) MODS, 74 OVOl0| 4960 407 -2i) “ALS CALS gare eailinaccsmen 561.1 
LOS ree tera Men’ nn Weer mawetie | Mera ce 715.9} 640.7} 566.4] 506.2} 430.6} 343.0) 533.8 
We ry ee, ae ein pel eer ered Ici aeen icy 2 ace Ra (ee aE Bs 682.8} 684.3) 632.8] 666.6 
Ge ore a nih tesa) Pina eae 1039.1} 1033.1) 987.1] 936.0) 993.1) 974.1] 936.6} 985.6 
TF nen eo 421.1} 379.6) 374.9] 342.9) 298.5] 279.2) 214.9! 128.5) 304.9 
TOR ae a feud 3 GOR iP 54858) 9 52077) 428.71) 33818) 83050) 184.8. ne ae 422.6 
CSU ao phe 458.8] 376.0) 408.2) 333.6); 295.3; 285.1) 245.6) 192.1) 324.3 


These tables show that there was a decrease, due to the advance in 
lactation period and to the effect of drouth on the pasture, in the milk 
production of every cow from one period to the following with hut 
six exceptions in the whole experiment. They also show considerable 
irregularity without regard to whether the cows were milked by hand 
or machine, thus showing that the method of milking is not nearly 
as important an influence on milk yield as many other “factors. How- 
ever, on the whole the decreases are not so great when the change is 
from machine milking to hand milking as when the reverse is true, and 
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not as great when hand milking is continued as when machine milking 
is continued. These differences are so irregular that a mere inspection 
of Tables 1 and 2 is not enough to show whether or not they really mean 
something or are accidental. Therefore, the percentage decrease . in 
the milk- “production for each successive period was figured separately 
for every cow. All such percentage decreases for cows undergoing the 
same changes in method of milking were averaged together with the 
following results : 


TABLE 3. 
Average 
Kind of Change in Method of Milking Number per cent 
of cases of decrease 
| 

Wis chine continously aiera arc, ketene veateeteca erence re aie clan eee) nae meio Ze 16.4+1.57 
INfachineslOtnand at SG a oye chore eocleta  clsksiahe fieenee i aetec eaters ea ehn Memeter od 13.441.12 
ET andiGontimUOush yee scene sancuc cece ea siete cee Maal at ose ote eres 24 13.6 +2.03 
FLAN COrm ae MIMe sr sae s asks sce vloeke aah ee ieiepe She eee aa) eee 31 17.3+1.96 


! 


This shows the apparent slight superiority of hand milking but when 
the “probable errors”* are taken into consideration the differences are 
so small that they may have been due to chance and might not occur 
if the experiment were repeated. Thus the largest difference (that 
between the “Machine to Hand” and the “Hand to “Machine” percentage 
decreases) is 3.9+2.26%. This difference is only about one and three- 
quarters times as large as its “probable error” and this means that 
there is about one chance in four that the difference was an accident of 
this experiment and would not occur again. This of course leaves the 
milking machine under suspicion of haying really caused the slightly 
greater decrease in milk yield when it is used, but it does not prove it. 

The effect of the milking machine upon milk yield may be sum- 
marized by saying that it is doubtful whether it has any effect at all 
and it is certain that such an effect is very slight if it exists. The 
owners of cows on official test will find it well to continue to milk 
them by hand to give themselves the benefit of the doubt, but for other 
cows this possible effect of the machine on milk yield is certainly so 
slight that it need not enter into a consideration of whether or not the 
machine should be used. It should be remembered that in this ex- 
periment the cows used were accustomed to both methods of milking 
and that except for a very few days, the hand milking was done by an 
experienced and rapid milker. The change from one type of milking 
to another does not seem to have affected the yield noticeably. The 
hand-milked cows suffered a few times from a change of milkers but 
this was offset by a similar misfortune to the machine-milked cows once 
in each the second, third, and fourth months when the power was cut off 
and all or part of une machine-milked group had to be milked by hand. 

Figures 1 and 2, which show graphically the decrease in the milk 


*+1.57 and +1.12, etc., are what mathematicians call, “the probable error.’ This does 
not mean that there are any mistakes in the records but only shows how likely it is that the 
result would be the same if the experiment were conducted over again. Thus 16.4+1.57 
means that if the experiment were conducted over again with the same cows and under the 
same conditions it is not likely that the average per cent of decrease where the machine is used 
continuously would he greater than 16.4 +1.57 or 17.97 nor Jess than 16.4—1.57 or 14.83, 
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yield for each group from period to period, emphasize the tremendous 
influence of season and feed on milk production and make it seem more 
probable that the use of the machine did not influence milk-production 
at all. The slopes of the lines are the same throughout most of the 
periods and yet the. two groups were always being milked by opposite 
methods. When the decrease was large for the machine-milked group 
it was also large for the hand-milked group and when one decreased 
only a little the other did likewise. The differences which do exist 
favor the hand milking except for the decreases between the fourth and 
fifth periods and a slight difference in the seventh to eighth periods. 
Figure 1 shows the decrease in percentages, while Figure 2 shows the 
yield in pounds. 


THE EFrrect oF MacHINnE MILKING Upon THE QUALITY oF MILK. 


The results from other experiment stations have shown that the use 
of the milking machine has no effect upon the percentage of butter 
fat in the milk if the cows are stripped by hand afterward. The milk 
obtained by stripping is richer than the first milk drawn and of course 
if the cows were not stripped, the effect of using the machine would be 
to lower the fat percentage. However, failure to strip the cows would 
also soon lead to disaster by drying the cows up and therefore it is a 
practice too dangerous to use except possibly for an isolated milking 
period in time of | great labor emergency. 

There is only one other important respect in which the Pane 
machine can affect the quality of the milk and that is the cleanness 
of the milk. The standard of cleanness most commonly used is the 
number of bacteria found in a cubic centimeter of milk. This is not 
an absolutely accurate standard because dirt from different sources 
may contain different quantities of bacteria. However, it is roughly 
accurate and is the best practical standard which is commonly used. 
Normally produced milk is never absolutely free from bacteria no 
matter how much care is used in its production. Most cities and states 
which have rules upon the subject at all have arbitrarily adopted 19.- 
000 bacteria per cubic centimeter as the maximum number which 
milk can contain and be classed as “certified” milk. It requires con- 
tinual care and scrupulous cleanliness to produce milk with as low a 
bacterial count as this and most producers do not attempt it unless 
they are selling whole milk to a special trade and getting extra prices 
for it. Ordinary farm-produced milk may easily contain as many as 
1,000,000 bacteria per cubic centimeter if no extra attention is paid 
to cleanliness of the stables, cows, and utensils. It should be pointed 
out that the number of hacteria is not nearly as important from a health 
standpoint as the kind of bacteria. A few tuberculosis bacteria are more 
to be dreaded than many millions of lactic acid bacteria. The bacterial 
count is useful only as a general indicator of the care and cleanliness 
with which the milk has been produced and of the refrigeration under 
which it has heen kept hetween the time when it was drawn from the 
cow and the time when the sample was taken for the bacterial count. 

The facilities for bacteriological examination which were at the dis- 
posal of this Station were so limited and the study of this phase of 
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Fig. 2. Showing the average milk production per cow for comparable groups of cows. 
30lid line indicates hand-milking and broken line indicates machine milking. 
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the milking machine question by other experiment stations (especially 
the New York Station) has been so thorough that no attempt was made 
to do more than make a bacterial count once each week of samples 
of morning and evening milk produced by each method. 

It soon became apparent that the bacterial count was higher for the 
machine-milked samples than it should be and when the reason for 
this was sought, it was discovered that the sterilizing solution being 
used to cover the rubber parts between milkings was not the one recom- 
mended by the latest investigators but consisted merely of one pint 
of clean salt dissolved in five gallons of clean water. This is the one 
shown in the table as the “First” solution. Then the solution was 
changed to the one recommended in New York Agricultural Experiment 
Station Bulletin No. 492. This one which is described in detail below 
consisted of a stronger salt solution combined with a_ hypochlorite 
solution and is shown in Table 4 as the “Second” solution. Then be- 
cause the hypochlorite solution is somewhat more trouble to maintain 
than a pure salt solution, a saturated solution of common salt was used. 
This is shown in the table as the “Third” solution, and was made by 
putting into five gallons 6f water enough salt that some always re- 
mained undissolved on the bottom of the stone jar in which the solu- 
tion was kept. ee 

TABLE 4. 


‘Average Number of Bacteria per Cubic Centimeter of Milk. 


Evening Milk Morning Milk 
Date 
By machine By hand By machine By hand 
(First Solution) 

INSEE EW 2 Oe ce (Ocarina 8 ea 273 ,925 1145725 105 ,881 86 ,780 
JNA G UPA & tates eS Be Ces See AS OOG fe cat tarstecee PRED TOO Henehe Peete a 
VATED Di pre ne awets oa a) os Sine SP oe 338 ,000 80 ,000 163 ,700 46 ,500 
INGA Rot ee ee ee et ees 888 ,400 86.500 40, 343, 

INA OO eae Siti ty teh een iver sng clk saamtonane heat 283 ,500 260 ,800 128 ,600 88 ,400 
ING Aer S Sepa oR ete eR kes Rae caw hrc ile epee tien | evict a eee ae ae 240 ,000 35 ,000 
Via 3 een et athe ae ote dn eet nthe 313,000 230 ,000 187,000 30,250 
IW ERRNO iy bat intetuc wt AeA a permease one 67 ,500 89 ,500 57 ,000 37 ,000 
Ooto ber WG eee Mi ut 8 ne 117 ,500 55 ,000 92 ,250 16 ,500 
October IS es. : x Phe ae 96 ,000 42 500 LOG OOO} ee eee ce 
October 7eree nan Ty ae foi ee 114,500 47 ,000 121 ,000 42,000 
November 10....... Sa 69 ,000 69 ,000 57 ,500 60 500 
(Second Solution) 

Average. . ; teberben the 27 ,800 23 306 22,050 18 ,606 
November 24. Wh tors 2A apeik 62,000 62 500 43 ,500 47 ,500 
January 12..... ae ee 38 ,000 25 ,250 36 ,250 23 ,000 
January 18.. Monin 4 CAS 3,950 3,000 3,200 2 eo: 
January 20.... 7,250 2 475 5 ,250 1,800 

(Third Solution) 

Average... : , 15 ,900 35018 12 ,400 3,850 
January 25.... 4,100 2,300 3,200 3 ,400 
January 27..... Pit 15,000 8,000 15 ,500 8 ,500 
February 1....... AT 22 ,000 1,000 8 ,000 2,500 
February 3.... 22,500 750 22 ,900 1,000 


The samples taken from April 25 to May 23, inclusive, were merely 
placed in the ice box instead of being kept in ice water from the time 
they were taken until the bacteriologist was ready to work with them 
and it is evident that considerable growth of bacteria must have taken 
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place in them. Therefore, it is hardly fair to compare them directly 
with the counts of April 21 or with the counts of May 30 and later, 
but they will indicate the comparative cleanliness of machine milking 
and hand milking. Beginning January 15 a change was made in the 
method of washing the cows’ udders. They had always been washed 
previously to milking but not nearly as thoroughly as they were after 
that date. It is evident that the outside of the udder was the main 
source of contamination previous to this time. 

The milk from which the samples were taken was drawn in just the 
same way as all the other milk produced at that milking period with- 
out any extra precautions against contamination. ‘The samples were 
taken of the milk just as it was being poured on the cooler. 

Two things stand out as clearly proven by these results. The first is 
that on the average the milk produced by hand was cleaner than that 
produced by machine. This difference is fairly consistent, there being 
oply six cases where the machine produced the cleanest milk and one 
case where the count was the same. ‘The second fact is that other 
things are much more important than the method of milking in de- 
termining the cleanliness of milk. Thus the abrupt decrease in count 
between January 12 and January 18 is more significant than any of 
the comparisons between machine and hand milking. Also the faet 
that on days when one kind of milk has an unusually high or low bac- 
terial count the other kind of milk varies in the same way, points to 
other influences as being most important in determining the bacterial 
count. ‘These other influences are probably mostly one a the following 
three: first, care or lack of care in washing the milk utensils; second, the 
thoroughness of the washing of the cows’ udders; third, the dryness 
or dampness of the weather, which would influence the cleanness of 
the cows’ udders, and also the amount of dust and sunlight which would 
fall on the milking utensils in the sun porch. 

The morning milk is slightly cleaner than the evening milk. The 
difference in this respect may very easily be due to the twelve hours’ 
longer time during which the evening samples were held before being 
given to the bacteriologist. Whenever the refrigeration was not per- 
fect some slight orowth resulted, 

As to the relative sterilizing merits of the different solutions in 
which the rubber parts of the “milking machines were kept, it seems 
clear that the second solution was much more efficient since the per- 
centage differences between the bacterial counts of the milk produced 
by machine and that produced by hand was Jess when the second solu- 
tion was used than while the other two solutions were being used. Tt 
is possible that the count of January 25 should really be attributed 
to the second solution instead of the third since the change in solu- 
tions had been made only the preceding day and the third solution was 
fresh and brine bacteria had not yet had much opportunity to grow. 
The second solution is recommended, therefore, as being distinctly su- 
perior to the other two and as being the one agreed upon as best by a 
conference of representatives of the milking machine companies and 
experiment station workers at Ames, Iowa, in February, 1922. The 
directions given below for preparation of this second solution are 
copied from Bulletin No. 492 of the New York Agricultural Experi- 
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ment Station. Too much caution cannot be given, however, against re- 
lying upon the solution too much. It will not take the place of care 
in cleaning and washing. Well-cleaned utensils and a good solution 
and careful cleaning of ‘the udders are all necessary to the production 
of milk with a low bacterial count. 

The effect of the milking machine upon the cleanliness of milk may 
be summed up by saying that it will require more care with machine 
milking than with hand milkine to produce milk with a given low bac- 
terial count, but that it is possible to produce even certified milk when 
a milking machine is used if enough care is given to the details of 


eleanliness. 
“Ohemical Method” 


(Bulletin No. 492, New York Experiment Station) 


“After the teat-cups and rubber tubes have been flushed put them 
into the sterilizing solution and leave them immersed from one milk- 
ing to the next. Care should be exercised in placing tubes and teat- 
eups in the solution that no air becomes entrapped in them, for wher- 
ever there is air no solution will come in contact with the rubber sur- 
faces. Put the teat-cups into the solution while holding the rubber 
milk-tube straight up so the air can escape through it. 


Sterilizing Solution 


“Place 50 pounds of salt in a 20-gallon jar and fill with clean water 
to within six or eight inches of the top. ‘To this salt solution add one 
quart of home-made hypochlorite solution (see next paragraph) when 
the salt solution is first prepared, and add one pint weekly in winter 
and one pint twice weekly in summer, or add commercial hypochlorite 
or chloramine solutions according to the directions of the manufacturer. 
Maintain the sterilizing solution at the original water level by adding 
salt and clean water as necessary. Make up an entirely new jar of 
sterilizing solution as soon as the old solution ceases to be clean. Never 
use a solution for more than six weeks. Care must be observed to see 
that at no time any dirt or foreign material gets into the solution. In 
ease of such accident empty the solution at once and fill the crock 
with a fresh solution.” 

“The home-made hypochlorite solution is made by mixing the con- 
tents As: one 12-ounece ean of chloride of lime with one gallon of water 
in a 2-gallon covered crock. Be sure the chloride of lime is in a clean, 
fresh-looking container, plainly marked as to the content of available 
ehlorine. If the label does not have this information, or if the con- 
tents look old and caked, the material is worthless. In preparing the 
hypochlorite solution, first add just enough water to the chloride of 
lime to make a paste. Stir well and add the balance of the gallon of 
water. ‘The clear solution which collects is the portion which should 
be used. ‘This home-made solution is equally effective as the hypo- 
chlorite solutions and chloramine powders and costs very much less 
than any of the commercial preparations.” 

The reader should write to the manufacturer of his particular make 
of milking machine for detailed instructions as to cleaning, 
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Time Requirep For Macuine MinKkine as ComparED WitH Hanp 
MILKING 


The principal economic argument in favor of the use of the milking 
machine is the smaller amount of time which it requires for the milk- 
ing of each cow. In order to find out the true amount of this saving 
in time, careful records were kept of the time required to milk the 
cows milked by hand and the cows milked by machine during the eight 
months of this experiment. One man milked one group of cows by 
hand at the same time that another man milked the other group of 
cows by machine, using two single-cow units and stripping each cow 
after milking. Time was not recorded for each individual cow but 
the time of the beginning and the ending of both hand and machine 
milking was recorded at each milking, as well as the number of cows 
milked. A few cows, not included in other phases of the test, were 
milked by the machine and the time required on them was computed. 
For the most part they were cows which were almost dry and, therefore, 
it did not take long to milk them. This would lower slightly the aver- 
age time required for machine milking but on the other hand, all the 
cows, due mostly to a lack of sutficient feed, did not yield as much milk 
as the average dairy cow. It seems quite likely that the milking ma- 
chine will make a greater saving of time on high producers than on low 
producers because of the constant amount of time used in changing the 
machine, stripping, weighing and emptying the milk regardless of the 
amount each cow produces. It is believed that the extra saving in time 
which the machine would show when used on higher producing cows is 
almost completely offset by the advantage given to the machine in the 
time figures in this experiment, due to its having milked more than its 
share of the nearly dry cows. 

The number of cows milked by hand varied from 9 to 12, averaging 
10.4 head per milking. The average time required per cow was 
7.296+.035 minutes. The number of cows milked by machine varied 
from 12 to 19, averaging 15.6 cows per milking and requiring an aver- 
age of 4.643+.016 minutes per cow per milking. The difference jn 
favor of machine milking is 2.653-++.039 minutes per cow or approxi- 
mately three cows can be milked by machine while two are being milked 
by hand. As already mentioned, it is likely that this difference in 
favor of the milking machine would be greater when the cows used were 
higher producers. There is, however, one other thing to be considered in 
this matter of time saving and that is that the milking machine re- 
quires some time at each milking to be cleaned and to be put together. 
Careful records were kept of the amount of time used in caring for the 
milking machine for one complete week in each of the eight months of 
this test and this time was found to average 23.7 minutes per day. 

The reader will readily see from this why milking machines are not 
economical where only a small number of cows are milked. The sav- 
ing in time is a certain number of minutes per cow and not per ma- 
chine. A man with a small number of cows cannot possibly save very 
much time by the use of a milking machine whereas the man with many 
cows may be able to save a large total amount of time. Moreover, the 
time used in cleaning and care of the machine is almost constant for a 
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given number of milking units regardless of whether they are used for 
only a half hour or for three hours at each milking. 

The men who operated the milking machine during this test were 
experienced in handling it and two of them had worked with it for 
about a year before the ‘test was begun. Therefore, there was not much 
waste time in handling it, and the variability in the average amount 
of time required per cow was only 11.16+.25%. The man who did 
the hand milking regularly was a very fast milker, well acquainted with 
the peculiarities of each cow, but there were times when it was nec- 
essary to use other men for the hand milking due to sickness or dis- 
charge of laborers and necessary rearrangement of labor. ‘This is prob- 
ably “the reason for the greater variation in the aveage amount of time 
required for milking a cow by hand. This variation was 15.56+.35%. 
Here again the reader will see that the saving in time would be largely 
determined by individual conditions at each dairy. The man with help- 
ers who liked to milk by hand and were fast at it would not save nearly 
as much time by the use of a machine as the man whose milkers took 
little interest in their work and were slow. On the other hand, a man 
would not want to trust the care of his milking machine to his helpers 
unless he himself were present at each milking or had at least one 
careful and conscientious man upon whom he could rely to clean it and 
care for it correctly. 

The milking machine used in this test included only single-cow 
units; that is, each unit milked only one cow at a time. Practically 
all manufacturers of milking machines make both single- cow units and 
double units. The double units milk two cows at once into the same 
pail, thus making it difficult or impossible to weigh the milk from each 
cow separately at each milking. Because of the necessity of keeping 
these exact weights of the milk produced by every cow at each milk- 
ing, the Station has not considered the use of double units and breed- 
ers of purebred cattle who are keeping such records cannot use the 
double units either, but it is possible that commercial dairies might 
find it desirable to use a combination of single and double units by 
weighing the milk only two successive days each week for each cow when 
she is being milked by the single unit and using a double unit for her 
the remainder of the time. Thus one man might operate two double 
units, not weighing the milk, and another could operate two or three 
single units and weigh each cow’s milk. The only important advant- 
age of the double unit, however, is that it does not cost nearly twice as 
much as the single unit and its upkeep is not quite so expensive. 
When one considers the confusion which is likely to arise in the chang- 
ing from one milker to another under such a combination system, it is 
doubtful whether it could be made to work out smoothly. 

No attempt was made in this experiment to milk any cows by 
machine entirely without stripping afterwards. The experience of 
other experiment stations and practical dairymen on this point shows 
that while it may be possible to do that with the most efficient modern 
milking machines it is not a safe practice because the small quantity 
of milk or “strippings” left in the udder is the richest part of the nilk 
and because leaving such strippings there has a tendency to dry up 
the cow very rapidly. Moreover, the machine takes more time to milk 
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a quart of strippings than it does to milk a quart of milk from a full 
udder. The Station has found it most practical to have one man 
operate two single units, stripping the cows after them and weighing 
the milk individually. The milk is carried into the milk room for 
weighing, an average distance of about sixty feet. It is likely that in 
the average dairy, where cows with a larger yield are milked and where 
the milk is not carried so far, one man could operate three single units, 
but there are probably very few dairies where one man could keep up 
with more than three single units or more than two double units. The 
fact that it is possible to milk occasionally without stripping when a 
machine is used may be of some importance in helping to tide the dairy- 
man over emergencies such as epidemics of sickness among his help- 
ers or their quitting without warning, but, on account of its tendency 
to dry up the cows, this should be done only as a last resort. 


Cost OF OPERATION 


The following figures on the cost of operation should not be regarded 
as an absolute standard which all users of milking machines will equal. 
Most of them were taken and most of the expenses were incurred with 
only commercial conditions in mind. The figures cover the first tliree 
years during which the milking machine was operated, from November, 
1919, to October, 1922. Their chief value to the prospective pur- 
chaser of a milking machine or to the present owner of.one who wishes 
to know more exactly its costs of operation, is that they may suggest 
expenditures which he has overlooked in his own accounting and they 
will give him a standard of comparison of his own costs with those of 
a modern dairy which is run under nearly commercial conditicns. 
Therefore, these figures are given in some detail with comments on 
each item. 

The first cost of the milking machine, consisting of air pump, vacuum 
tank, and three single-cow units, together with the labor of installing, 
was $418.26. Electricity was the source of power and a three-horse- 
power 60-cycle electric motor valued at $120 was used to operate the 
pump. This motor is at least twice as large as is necessary for the 
operation of the suction pump and was used only because it was al- 
ready the property of the Station and was not needed for other pur- 
poses. Other users of milking machines can effect a considerable sav- 
ing on this item by purchasing a gasoline engine or motor which is 
only a little larger than is estimated to be necessary. ‘he total first 
cost of the entire outfit to the Station was $538.26. Besides the re- 
pairs and the operating expenses, which are considered below, there 
are two items of fixed cost to be charged against this investment. The 
first is interest on the investment and the second is depreciation. De- 
preciation is distinct from repairs hecause there will come a time when 
the machinery will have to be replaced by new even though it has been 
patched and kept continually in actual running condition. That may 
come because the machinery is so nearly worn out that the repairs and 
inconvenience caused by breakdowns are too expensive, or it may come 
because of the invention of new machinery which will make the old 
obsolete. It is impossible to predict when inventions will be made but 
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it is certain that a very long time will be required for the machinery 
to wear out. There is practically no wear except on the motor, the 
pump, and the milk pails and lids. Wear on the rubber tubes and 
most of the moving parts of the pail lids is included under repairs be- 
cause most of these have been replaced at least once during the first 
three years of use of the machine. The Professor of Electrical En- 
gineering in the College estimates the life of the motor under the. con- 
ditions of the experimental dairy at between 35 and 40 years. The air 
pump should last nearly twenty years because all its working parts are 
continually coated with oil. The milk pails and pail lids are more apt 
to become obsolete by invention than to wear out in service. In fact, 
the pail lids have already been improved by a change in design but, 
through the courtesy of the manufacturer in exchanging them, no ex- 
pense was incurred by the experimental dairy on account of that change. 
The reader will see that there is no sure way of estimating exactly the 
depreciation of a milking machine and motor. It is assumed here, 
for the purpose of figuring the cost of operation, that the life of all 
the machinery is twenty years, which is probably quite a little too 
short for the motor and pump and too long for the pails and lids. The 
best way of caring for the cost-of depreciation is to set aside each year 
at interest a sum of money large enough that when the machine is 
completely worn out there will be enough in this sinking fund to pur- 
chase a new machine. If interest is figured at 6% and the life of the 
machine is twenty years, 2.7% of the first cost set aside each year will 
cover depreciation. Added to the 6% interest on the investment, this 
will make a total of 8.7% of the original investment required each year 
to meet interest and depreciation. On this basis, interest and depre- 
ciation are costing the experimental dairy $41.45 per year. This ex- 
pense is almost constant whether the machine is used to milk only a 
few cows or a great many each day, the only difference being that 
the greater amount of use might shorten the life of the machine slightly 
and thus increase the depreciation charge. 

Repairs for the machine during the first three years have totaled 
$143.61, an average of $47.87 per year. ‘This expense would have 
been larger if a larger number of cows had been milked but would not 
have increased in direct proportion to the increase in the number of 
cows because the rubber parts of the machine deteriorate with age 
whether they are used or not. The rubber parts have been the largest 
single item of expense among the repairs and fifty cows could have 
been milked with very little more actual expense for the replacement 
of rubber parts than was incurred by the number of cows actually 
milked, which averaged about twenty-five. The other items of repair 
expense were new shells for the teat-cups which rusted until they were 
not air-tight (another effect of age rather than of use), moving parts 
of the pail lids, and a new belt for the motor. Since the purchase of 
the Station’s machine, improvements have been made in the shape of 
teat-cup shells and in the quality of the metal used in them and in the 
quality of rubber used, and it is prohable that repair expense for those 
parts will not be quite so high in the future. Other improvements may 
be made which will further reduce them but that is impossible to pre- 
dict. 
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The third large expense has been for power. LHlectricity was used 
but there was no separate meter for the motor which was used on the 
milking machine. A total of 2109 kilowatt-hours was used during the 
fifteen months for which this record is available but there were from 13 
to 18 40-watt lamps used for from 24 to 5 hours each day and another 
one-fourth-horsepower motor was used about thirty minutes each day to 
turn the cream-separator. Therefore, it is impossible to know exactly 
what proportion of this was used for the milking machine moter. How- 
ever, the running time of the milking machine motor averaged 154.6 
minutes per day during the eight months in which its time was recorded 
accurately and, if it was consuming 1.4 horsepower of electric current 
during the time at 70% efficiency,—a reasonable figure for that large 
a motor on that small a load,-—it would have delivered 1.05 horsepower 
to the air pump. which, from the manufacturer’s statements, seems to 
be a fair estimate. At that rate it would have used about 1000 kilo- 
watt-hours in the course of a year. This current cost the Station 10 
cents per kilowatt-hour and therefore the yearly cost for power to oper- 
ate the milking machine js approximately $100.00. Probably the im- 
mediate cost of power will be less to those who use a gasoline engine 
but the repairs and depreciation on a gasoline engine will be greater 
than on an electric motor. There would be a shght saving by the use of 
a smaller motor because its efficiency would be bigher when running 
at more nearly its full load. The cost of power would increase al- 
most in exact proportion to the increase in the number of cows milked 
if the same number of units were used. However, if there were much 
of an increase in the number of cows it would be better to use addi- 
tional units and the cost of power would remain almost constant, al- 
though the interest and depreciation charge would be slightly increased. 
The use of double units which milk two cows at once would shghtly 
reduce the cost of power, but it would interfere with the keeping 
of continuous production records and therefore it has not been con- 
sidered for the Station dairy although it might be good business for a 
commercial dairy to use both single ‘units and double units and change 
them around so as to get production records of each cow only two days 
each week or two days every two weeks. 

The only other expenses to be charged against the milking ma- 
chines are a smal! amount of oil for the pump, the extra washing 
powder and soap used in cleaning the machine, and the salt and other 
chemicals used in the sterilizing solution in which the rubber parts 
are kept when not in use. These items would probably not total more 
than five dollars per year, and- would not be much increased with an 
increase in the number of cows milked. 

To sum up: 

The total yearly expense to the experimental dairy for operation of 
this milking machine has been as follows: 
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Just what has the Station received in return for this expense? It has 
been saved 2.65 minutes of man labor on every cow milked less a total 
of 23.7 minutes of man labor used each day in cleaning and caring for 
the machine. It has also been helped over periods when some of the 
milkers were sick or quit without warning and neither the cows nor 
the other milkers have been very much inconvenienced or disturbed at 
such times. Also the Station has been enabled to keep its laborers a 
longer time because continuous hand milking is more disagreeable work 
to most dairy laborers than operating a milking machine and stripping 
the cows. The first item does not of itself justify the expense with 
the number of cows (about twenty-five) which are usually milked at 
the Station dairy, but it is fairly certain that it would if the number 
of cows were twice as great. Also the saving of time would probably 
be greater with cows giving a greater volume of milk. The relation of 
the milking machine to the labor problem is believed to be important 
enough to justify it for the Station dairy, since it is especially impor- 
- tant for cows on experiment not to be disturbed by irregular milking 
or milking by different milkers. 

Would it pay a commercial dairy to install a milking machine? 
That is a question which cannot be answered for an individual dairy 
without knowing a great deal about that dairy, and it is for that 
reason that the cost of operation has been discussed above in such de- 
tail. Each dairyman can compare every item of expense- with his 
ewn conditions and arrive at a surer conclusion than he could by any 
arbitrary rule. It will be seen, however, that two things will almost 
entirely decide the question. The first is the number of cows to be 
milked and the second is the availability of good reliable laborers for 
hand milking. The costs of operating a milking machine increase very 
little with an increase in the number of cows milked but the benefits 
(the time saved) increase in direct proportion to the number of cows 
and that is why the number of cows to be milked is such an impor- 
tant factor in determining the business wisdom or folly of using a 
milking machine. This is so important that it has given rise to the 
arbitrary rule often quoted that no one milking less than fifteen 
eows can afford to use a milking machine and very few who milk more 
than thirty cows can afford not to use one. While this is probably as 
good as an arbitrary rule can: be, stil] there are many exceptions to it 
and undoubtedly some dairymen have such a large amount of desirable 
labor available that they can milk fifty or sixty cows cheaper by hand 
than by machine. Of course it w ould not profit a man anything to 
save two or three hours of man labor at milking time unless that labor 
eould be used profitably at something else during the saved time. The 
ase of the milking machine is purely a business proposition and should 
be so considered by the prospective purchaser. If he purchase one and 
is a good business man he will keep enough of a farm account to know 
the actual money cost of operation of his machine afterward and 
whether it is a profitable machine for him to continue to run. 


SUMMARY. 


1. Machine milking followed by hand stripping probably exerts no 
mffuence whatever upon the amount of milk which a cow will give. 
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This experiment showed an indication of a slightly greater decrease in 
monthly milk production where the machine was used than were milk- 
ing was done by hand but the difference was so small that it is vncer- 
tain whether the machine was the cause of it. 

2. Machine-milked milk had on the average a higher bacterial 
count than that milked by hand. It is possible to produce certified milk 
with a milking machine but it requires more attention and conscien- 
tious care than to produce equally clean milk by hand. The bacterial 
count is a general indication of the cleanliness of the dairy in which 
the milk is produced but it is not an absolute measure of the health- 
fulness of the milk. Too much reliance should not be placed on the 
sterilizing power of the solution in which rubber parts are kept, lest 
the cleaning and scrubbing of those parts should be neglected. 

3. The average time required to milk a cow by machine was 4.643 
minutes and by hand was 7.296 minutes in this experiment. This dif- 
ference would probably be larger with cows which were heavier produc- 
ers. Care of the milking machine required an average of 23.7 minutes 
per day. 

4. The saving in time is the only easily-measured economic benefit 
to be derived from the use of the milking machine. The saving in 
time in the milking of a small number of cows (nine i in this experiment) 
would be required to offset the extra time used in the care of the ma- 
chine. The amount of time saved is in direct proportion to the num- 
ber of cows milked above this minimum number while the costs increase 
very slightly with increased use. This explains why milking machines 
are usually an economic success only where a large number of cows 
are milked. 

5. Another economic benefit to be derived from the use of the milk- 
ing machine lies in its ability to enable one or two men to milk a 
large number of cows in times of epidemics or other labor emergencies. 
This advantage is not easy to measure but would probably be most 
valuable on the family-size farm where dairying is carried on as the 
most important but not the only farm business, Large commercial 
dairies could probably guard against a labor shortage by other means. 

6. The farm accounts of the experimental dairy for the first three 
years of the use of the milking machine are analyzed. to show the cost 
of using the milking machine. The total cost was $194.32 per year, of 
which more than half is spent for power. Repairs constituted the 
second largest expense with $47.87 and interest and depreciation to- 
gether make up the third which is $41.45 per year. These items are 
probably larger than they would be on most farms, but they will serve as 
a guide to the prospective purchaser in estimating costs. 

Y. Whether or not to use a milking machine is purely a business. 
proposition and the answer to it will depend upon the economic con- 
ditions on each individual farm. In general it can be said that its 
use will pay best where a large number of cows are milked and where 
good hand milkers are scarce ‘and unreliable. 

8. The milking machine has another advantage, particularly in the 
family-size dairy, in that it makes milking a more pleasant task. How- 
ever, ‘except as this saves time and makes the laborers more contented, 
it does not have an easily-measured cash value. 
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This is a statement with respect to the adoption of 11 standard 
formulas for mixed fertilizers, and suggestiois for their use. 


STANDARD FORMULAS OF FERTILIZER. 


In 1922-23, 167 different fertilizer mixtures were registered for sale 
in Texas. This docs not include nitrate. of soda, acid phosphate, or 
similar materials. This great number of mixtures increases the cost 
of plant food by increasing the manufacturers’ operating expenses, and 
in other ways, and renders more difficult recommendation and selection 
of fertilizer for different uses. 

At a meeting on June 28, 1923, of Fertilizer Officials, Experiment 
Station and Extension Service representatives, and fertilizer manu- 
facturers and their advisers of Louisiana, Texas, and Arkansas, the 
following eleven formulas of mixed fertilizers were unanimously adopted 
for recommendation whenever possible. Their adoption does not ex- 
clude the recommendation of unmixed materials such as nitrate of soda, 
sulphate of ammonia, 16 per cent., 18 per cent. or 20 per cent. acid 
phosphate, kainit, muriate or sulphate of potash, tankage, or bone 
meal. Their adoption i is not intended to interfere with the “registration 
of other mixed fertilizers or the recommendation of other formulas when 
necessary, but preference is to be given to recommending these formulas 
as far as possible. It is also agreed to print these formulas as part of 
the name as far as practicable. The percentage of phosphoric acid is 
stated first, the percentage of nitrogen second, and the percentage of 
potash third. 

These are the formulas adopted : 

12-3-0, 10-4-0, 8-4-4, 7-5-5, 8-7-0, 12-2-2, 12-3-3, 12-4-4, 10-4-2, 8-4-6, 
12-0-4. 

It is believed that these formulas will meet practically all needs of 
fertilizer mixtures in Texas. Their general adoption should reduce the 
number of mixtures now offered for sale, simplify the recommendations 
of Experiment Station and Extension workers, classify the problems of 
fertilization to some extent, and above all reduce the cost of plant food 
to Texas farmers. A ton of 12-3-3 fertilizer will contain as much 
plant food as 14 tons of 8-2-2, and will of course cost more per ton, 
but not as much as 14 tons of 8-2-2 fertilizer, and the purchaser of a 
ton of 12-3-3 fertilizer will not pay for the transportation, handling, 
and other expenses of the extra thousand pounds included in 1% tons . 
of 8-2-2. This would result in the plant food costing less to the pur- 
chaser of the 12-3-3 fertilizer than to the purchaser of the 8-2-2, and plant 
food; not mere weight, is what. is being bought in a fertilizer. All the 
recommended mixtures are high-grade, and their use will reduce the 
handling of unnecessary materia] to a minimum and therefore their 
general use will result in lower cost of plant food to Texas farmers. 
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PLANT FOOD IN HIGH-GRADE FERTILIZER COSTS LESS. 


Plant food costs less per pound in high-grade fertilizer than in 
standard-grade. A study of average selling prices in Table 1 in Fer- 
tilizer Bulletin 298 (1921-1922), shows that a pound of plant food will 
cost 11 per cent. more in standard-grade phosphate and nitrogen, and 
13 per cent. more in standard-grade complete fertilizers, than in high- 
grade fertilizer. 

This would mean a saving of $3.30 to $3.90 on fertilizer costing 
$30.00 a ton, and $4.40 to $5.20 in fertilizer costing $40.00 a ton. A 


ton of high-grade fertilizer costs more, but contains more value for the 
money. 


USE OF FERTILIZERS. 


Fertilizers supply the three forms of plant food most necessary for 
growing crops, namely, phosphoric acid, nitrogen, and potash. For best 
results, other conditions should be favorable, such as a soil in good 
physical condition, a well prepared seed bed, good seed, good cultiva- 
tion, and a good legume rotation. Nitrogen is the most expensive plant 
food, and for this reason the amount of fertilizers used generally does 
not supply all the nitrogen required by the crop. A cropping system 
which includes the reoular erowing of legumes, such as clover, cowpeas, 
or peanuts, to be turned under or grazed off should be followed for the 
purpose of securing nitrogen from the air. Such a system also adds 
humus to the soil, utilizes time and labor to better advantage, aids in 
destroying insect pests and plant diseases, and kas other favorable 
effects. 

What fertilizers to use depends upon the kind of soil, the climate, the 
crop, how long the soil has been in cultivation, whether or not it has 
grown legumes to be turned under or grazed off, what the soil will 
produce without fertilizer, and other conditions. 

Old soils, or sandy soils generally, need more nitrogen than new 
soils or clay soils. Soils having a legume rotation need less nitrogen 
than those cropped constantly to non-legumes. 

Clay soils and soils with clay or loam subsoils need little potash in 
Texas for ordinary farm crops, but light sandy soils with sandy sub- 
soils may need potash. Larger amounts of fertilizer may be profitably 
used on crops with a high acre value, such as fruit or truck crops, than 
on ordinary farm crops. The fertilizer on cotton may profitably be 
twice as much as that used on corn. 


SUGGESTED USES OF THE FORMULAS FOR CROPS, 


The following suggestions for the use of the recommended formulas 
in Texas were adopted at a meeting on July 25, 1928, of Agronomists 
of the Experiment Station and Extension Service, County Agents, the 
Chemist of the Experiment Station, representatives of the Agricultural 
press, representatives of fertilizer manufacturers, and others interested. 
The formula listed first is probably the one most generally needed in 
those parts of the State now using fertilizers largely, chiefly in East 
Texas. It is best for those not experienced in the use of fertilizers to 
begin with moderate applications and increase the quantity as experieuce 
is gained and fertilizers are found profitable. 


STANDARD FERTILIZER ForRMULAS AND THEIR USE. 5 


The recommendations given below represent the best present informa- 
tion and will be modified from time to time, as more experimental deta 
are accumulated, and further practical experience is secured. 


Cotton. 


Loam soils with clay or sandy clay subsoils, such as Susquehanna, 
Lufkin, Orangeburg, or similar soils. If 200 to 400 pounds are used, 
12-3-0 or 10-4-0 or 10-4-2; if over 400 pounds are to be used, 10-4-2 
or 12-3-3. 

Deep sandy soil, such as Norfolk sand. If 200 to 300 pounds are to 
be used, 12-2-2 or 12-3-3 or 12-4-4: if 300 to 400 pounds or more are 
to be used, 12-3-3 or 12-4-4 or 8-4-4. However, these are not good 
cotton and corn soils and are better adapted to vegetables. 

Land which produces an excessive stalk and «oes not fruit well, 
chiefly bottom land: use 200 to 400 pounds of 18 per cent. or 16 per 
cent. acid phosphate. 

Black waxy land, such as Houston black clay or other heavy black 
limestone soils of Central Texas. A legume rotation is needed most 
of all. Fertilizers are uncertain. A trial may be made of 200 to 300 
pounds of 10-4-0 or 12-4-4, or 100 to 200 pounds nitrate of soda, or 
100 pounds acid phosphate and 100 pounds nitrate of soda. 


Corn. 


Loam or clay soils with clay or sandy clay subsoils, such as Susque- 
hanna, Orangeburg, or similar soils with legume rotation: use 200 to 
300 pounds of 18 per cent. or 16 per cent. acid phosphate, or 200 to 
300 pounds 12-3-0. 

Loam or cluy soils with clay or sandy clay subsoils, without legume 
rotation, in cultivation ten years or less: use 200 to 300 pounds 
12-3-0 or 10-4-0 or 10-4-2. 

Loam or clay soils with clay or sandy clay subsoils, without legume 
rotation, in cultivation eleven years or more: use 200 to 300 pounds 
12-3-0 or 10-4-0 or 10-4-2 or 12-3-3. 

Deep sandy soil: use 200 to 300 pounds 12-2-2 or 12-3-3. This is 
not a good corn soil. 

Land which produces a heavy stalk but does not fruit well: use 200 
to 400 pounds 18 per cent. or 16 per cent. acid phosphate. 

Black wuxy land (Houston black clay), or heavy limestone land of 
Central Texas. A legume rotation is needed first. Fertilizers are un- 
certain. A trial may be made of 200 pounds of 12-3-0 or 10-4-0 or 
12-4-4. 

Rice. 


Land which produces a heavy straw, when rice straw ashes are re- 
turned to soil: use 200 to 300 pounds acid phosphate 18 per cent. or 
16 per cent. 

Land which produces heavy straw, when rice straw ashes are wasted: 
use 200 to 300 pounds 12-0-4. 

Land in cultivation several years, yields decreasing and straw short: 
use 150 to 250 pounds sulphate of ammonia applied when rice is half 
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grown or 100 to 200 pounds acid phosphate 18 per cent. or 16 per cent. 
applied before planting, supplemented by 150 to 250 pounds sulphate 
of ammonia when rice is half grown, or if rice straw ashes have been 
wasted, 200 to 300 pounds 12-0-4 at time of planting, supplemented by 
150 to 250 pounds sulphate of ammonia when rice is half grown.. 


Alfalfa. 


Soil recently put in alfalfa: use 200 to 600 pounds acid phosphate. 

Soil in cultivation six years or longer (best to rotate): use 200 to 
600 pounds acid phosphate or 200 to 800 pounds 12-0-4. 

Soils poor in lume should receive lime. 


Tomatoes. 


Loam soils with clay or sandy clay subsoils, such as Susquehanna, or 
Orangeburg, if 300 to 500 pounds are used, 10-4-2 or 12-3-3 or 12-4-4 
or 8-4-4; if 500 to 1,000 pounds, 8-4-4 or 7-5-5 or 10-4-2. Less than 
500 pounds of fertilizer may be supplemented by 100 to 200 pounds 
nitrate of soda if there is no tendency to excessive growth of vine. 

Deep sandy soil, such as Norfolk sand: If 200 to 500 pcunds are 
used, 8-4-4 or 8-4-6 or if 500 to 1,000 pounds are used, 7-5-5 or 8-4-6. 
Less than 500 pounds of fertilizer may be supplemented by 100 to 200 
pounds nitrate of soda if there is no tendency to excessive growth of 
vine. 

Land which produces an excessive vine: 200 to 400 pounds acid 
phosphate -18 per cent. or 16 per cent. 


Sweet Potatoes. 


Loam or sandy loam soils with clay or sandy loam subsoils: If 200 
to 300 pounds are used, 12-3-3 or 12-3-0. 

Tf 200 to 500 pounds are used, 12-3-3 or 8-4-4. 

Deep sandy soil: If 200 to 300 pounds are used, 12-3-3 or 12-4-4. 
If over 300 pounds are used, 8-4-4 or 8-4-6. 


Irish Potatoes. 


On loam or sandy loam soils, if 200 to 300 pounds are used, 12-3-3 
or 8-4-4. If 300 to 500 pounds are used, 8-4-4 or 12-4-4 or 8-4-6. 


Melons. 
On sandy loam soils, if 200 to 300 pounds are used, 12-3-3 or 8-4-4 
or 12-3-0. 
If 300 to 500 pounds are used, 8-4-4 or 7-5-5 or 8-4-6. 
Onions. 
Use 400 to 800 pounds of 8-4-4 or 10-4-2 and supplement with one 


to three dressings of 100 pounds nitrate of soda or sulphate of am- 
monia at intervals of 10 to 15 days. 


SranpArD Ferrrinizer FormuLAs AND Tuerr USE. i 


Lettuce, Cabbage, Spinach, Carrots, and Beets. 


Apply 500 to 1,000 pounds 8-4-4 or 12-4-4 and supplement by three 
top dressings of 50 to 100 pounds nitrate of soda or sulphate of am- 
monia, ten days to two weeks apart, beginning when the plants have 
begun to make a good growth. 


Peach Trees. 


Loaim sotls with clay or sandy clay subsoils, such as: Orangeburg, 
Susquehanna, or similar types: use 200 to 600 pounds per acre 10-4-0 
or 10-4-2. 

When in bearing, in addition, 200 pounds or more 7-5-5 or 8-4-4 
increasing the quantity as the trees grow older. 

Deep sandy soil, such as Norfolk sand: use 200 to 600 pounds 
12-4-4 or 8-4-6. When the trees bear use, in addition, 200 pounds or 
more 7-5-5 or 8-4-6, increasing the quantity as the trees grow older. 


Sugar Cane or Ribbon Cane. 


On loam soils with clay or sandy clay foundation, use 200 to 600 
pounds 10-4-0 or 12-4-4 or 8-7-0. On clay soils, bottom lands, use 200 
to 600 pounds 8-7-0 or 10-4-0. 
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FOREWORD 


During the thirty-two vears of boll weevil infestation in 
Texas, the entomologists and other scientists of the A. and M. Col- 
lege of Texas have devoted much time and thought to the study 
of the boll weevil problem. One of the first workers in the field 
after the infestation appeared was Fred W. Mally, Professor of 
Entomology of this College, whose early work, particularly that 
relating to life history studies and the habits and peculiarities 
of the insect, together with his suggestions as to the value of 
early maturing cottons, better cultural methods and other means 
of lessening the boll weevil damage, have been of inestimable 
value to this institution and to the Texas cotton grower in shap- 
ing a policy during succeeding years for the successful combat 
of the weevils. It was Mally’s work that encouraged the wide- 
spread use of the King variety of cotton, a very early maturing 
strain, in the endeavor to escape the boll weevil, and this has led 
the way to the development of quick maturing, but big boll cot- 
tons, much better suited to growth under boll weevil conditions 
than the old types grown in Texas prior to the entry of the boll 
weevil. Mally’s work also furnished a great impetus to the dem- 
onstration work started by Dr. S. A. Knapp, particularly in its 
campaign for better methods of farming. Through the develop- 
ment of this work and similar work done by the A. and M. College 
of Texas, and their subsequent fusion into the Extension Service 
of this College, there has been a consistent and continuous cam- 
paign waged in this State for better farming methods not only for 
the benefits that might accrue in combating the boll weevil, but in 
combating other insects and plant and animal diseases. That good 
farming is one of the best means of combating any crop pest has 
been recognized and taught by this College for many years. It is 
the same principle followed by the medical profession in medical 
practice, namely, that of assisting nature to do her best to over- 


come the trouble. This College has for years maintained a stead- 
fast policy of discouraging cotton growers from attempting to 
combat the boll weevil by any “fly-by-night” methods. A con- 
servative policy of combating the boll weevil, as compared with 
the well advertised nostrums for quickly ridding the field of this 
pest, is by no means spectacular; in fact, this conservative policy 
of the College in many instances has faded into insignificance, ap- 
parently, through exploitation and agitation of unproved means 
of minimizing losses. Nevertheless, these exploitations, one after 
another, have failed to accomplish results; whereas apparently 
the only consistently successful means thus far developed to cur- 
tail the work of the boll weevil has been the practice of good 
farming in all its phases, including cleaning up the land in the fall 
and eliminating the food supply of the weevils before they go 
into hibernation; the use of good soil preparation, good seed, and 
good tillage; and, in short, providing for the plant the very best 
natural condition in the soil for its full and complete development. 
We believe that such a policy will do more to maintain a normal 
production of cotton under boll weevil conditions than any other 
thing that can be done in a practical way. It is, moreover, shown 
in this paper that as judged from decade to decade since before 
the entry of the boll weevil the acre production in Texas has held 
fairly normal in consideration of the fact that we know that a 
certain amount of decline in soil fertility is actually taking place. 
We feel that the efforts of this College among the citizenship of 
this State on behalf of better farming methods have lessened the 
damage done by the boll weevil. 


B. YOUNGBLOOD, 
May 15, 1924. Director. 
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COTTON BOLL WEEVIL CONTROL IN TEXAS 
By } 
A. B. Conner, Vice-Director 
and 
H. J. Reinhard, Entomologist 


INTRODUCTORY 


For thirty-two years the cotton boll weevil has made depre- 
dations upon the Texas cotton crop. Its work has resulted in © 
the loss of millions of dollars to cotton growers. The aggregate 
losses amounting to such a stupendous figure have been instru- 
mental in causing continuous agitation as to the best methods of 
control. 

In the meantime, the entomologists and other scientists 
have published voluminously and completely on the boll weevil, 
but the very completeness of the work and the detail with which 
it has been presented have perhaps caused some confusion on the 
part of the average citizen as to what is known about the insect 
and effective means of controlling its work. 

The recent spread of the boll weevil into the southeastern 
part of the United States and the passage of that section through 
the first throes of the attack have resulted in reviving the agi- 
tation against the boll weevil in Texas. The result has been that 
although this pest has been with us for more than thirty years, 
our people are keenly alive to its activities and are perhaps in a 
somewhat confused state of mind as to whether or not the meas- 
ures we are using at the present time are effective ones. Part of 
this confusion is due to promiscuous advocating of unsound 
methods by those who wish to profit from the sale of improvised 
nostrums, machines or other get-rich-quick devices, and those 
with superficial knowledge of the subject who utter voluminous 
discussions which serve only to confuse the public. The average 
citizen too often feels that perhaps there is some better way of 
accomplishing the purpose of effective control than the methods 
which have been used successfully in recent years. 

This state of mind on the part of the cotton growers, coupled 
with the fact that our acreage devoted to cotton has increased 
rather than decreased in every principal cotton growing region 
of the State, in spite of the work of the cotton boll weevil, seems 
to warrant the issuance of a brief, concise statement as to what 
is known about the boll weevil and methods of controlling its 
work under Texas conditions. 
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HISTORY OF SPREAD 


The cotton boll weevil is originally Mexican, having been 
found around Monclova, State of Coahuila, Mexico, where as early 
as 1856 to 1862 it did such damage to cotton that cotton growing 
there was abandoned. 


In 1885, Dietz, W. G., reported the boll weevil in Texas, but 
this was later found to be incorrect. 


In 1892 the cotton boll weevil made its appearance in the 
vicinity of Matamoras, Mexico, and shortly thereafter crossed the 
river into Texas at a point near Brownsville. 


In 1894, Townsend, C. H. T., of the United States Department 
of Agriculture, made the first formal report of boll weevil infes- 
tation in Texas, having investigated the matter and found in- 
festation in the region near Brownsville. 


In 1894 it had spread northward from Brownsville to San 
Diego, Alice, Corpus Christi, Beeville, Pearsall, Sabinal and al- 
most to San Antonio. 


In 1895 it extended its range to San Antonio and eastward 
to Cuero, Victoria and Wharton. 


In 1896 it extended northeast from San Antonio to Seguin, 
but made no other extensive spread that year because of severe 
drouth. 


In 1897 it made little spread, but did considerable damage 
in the infested area. 


_ In 1902 it had spread as far as Burnet, Lampasas, Bosque, 
Hill, Ellis, Henderson, Anderson, Trinity and Hardin Counties. 


In 1903 it reached the Louisiana State line. 


In 1905 it had spread northward to the Red River and east- 
ward, infesting about one-half of the State of Louisiana. 


In 1916 it had spread eastward to the Atlantic coast. 


In 1919 it had reached the northern limit of the cotton belt 
in Oklahoma. 


In 1922 it had infested practically the entire cotton growing 
region of the United States. The only extensive uninfested terri- 
tory lies in West and. Northwest Texas, this area being about the 
size of the State of Kansas. 


Records of the infestation toward the northwest from year 
to year since 1910, compiled by the Bureau of Entomology of the 
United States Department of Agriculture, show that the boll 
weevil had practically reached its northwestward limit of infes- 
tation in 1910. 
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HISTORY OF EFFECTS UPON COTTON PRODUCTION 


According to the United States Census, Texas grew the fol- 
lowing acreages of cotton in the years designated: 


1889— 3,934,525 acres Ane 
1899— 6,960,367 acres Lo tee 
1909— 9,930,179 acres ; 
1919—11,522,587 acres 


The Black Lands region, the most important cotton produc-_ 
ing region in Texas, increased its acreage during this period from 
1,639,963 acres to 4,367,132 acres; West Texas from 186,497 to 
1, 842,240 acres; East Texas from 1,157,499 to 2,571,808 acres; 
South Texas from 401,611 to 1,350,762 acres. Thus it is seen that 
all of the principal cotton growing sections of Texas increased in 
acreage by leaps and bounds, regardless of the boll weevil. 


According to the United States Census, the State of Texas 
produced the following amounts of cotton in the years desig- 
nated: 

1889—1,471,242 bales 

1899—2,506,212 bales 

1909—2,455,174 bales 

1919—2,971,757 bales 


The Black Lands region increased its production from 
646,198 bales to 1,094,060 bales during this period; West Texas 
from 75,140 to 874,882 bales; East Texas from 356,595 to 
472,240 bales, and South Texas decreased its production from 
168,595 to 148, 652 bales during this period. 


While the total production has been increased from decade 
to decade since 1890, the rate of increase in production has not 
been as great as the rate of increase in acreage. 


According to the Yearbooks of the United States Depart- 
ment of Agriculture, showing the average yields in pounds of lint 
cotton to the acre for the State of Texas, it is determined from 
an average of five available annual yields in the decade from 1881 
to 1890 that the average yield is 196.2 pounds to the acre. In the 
decade 1891-1900, an average of nine years shows the average 
yield of 194.4 pounds to the acre, while the yields for the two 
last decades, 1901-1910 and 1911-1920, are 161.8 and 159.4 
pounds, respectively. 

The effect of the boll weevil upon production is probably best 
shown by the figures compiled from the Yearbooks of the United 
States Department of Agriculture, showing the annual acreage, 
annual production in bales, and the average lint yield to the acre 
for each year for the last four decades, from which the following 
table has been computed: 


ud 
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F 
AVERAGE ANNUAL ACREAGE, PRODUCTION AND YIELD 
PER ACRE FOR TEXAS 
(From Yearbooks of the U.S. D. A.) 


Production— Lint Yield Per 
Decade Acreage Bales Acre—Pounds 
1881-1890 d,2;O Due 1,337,043" 196.2** 
1891-1900 6,773,858 *** 2,695 ,900*** LOA ATES 
1901-1910 8,558,113 2,905,942 161.8 
1911-1920 11,341,800 3,789,200 159.4 


* Average of 6 years 

** Average of 5 years 
*** Average of 7 years 
*k** A Verage of 9 years 


It is seen that there has been a steady increase in the acre- 
age as judged by the average annual acreage for each decade. 
It is seen that there has also been a steady increase in the total 
number of bales produced, whereas the acre yield of lint has de- 
clined about 35 pounds in the last two decades as compared with 
the yield in the two first decades. It is assumed that some of 
this decline is chargeable to losses in soil fertility, but undoubt- 
edly a large part of this reduction is due to the work of the boll 
weevil. The consistent annual yield of lint for the last two de- 
cades seems to indicate that the boll weevil damage has long 
since reached its maximum in Texas. 


DESCRIPTION 


The boll weevil was technically named and described by 
Boheman, C. H., in 1848. 

A revised technical description was made by Dietz, W. G., 
and published in July, 1891. 


Subsequently, nearly every entomologist who worked with 
the boll weevil has given a description of the insect, so that at 
the present time the literature is abundant as to the description 
of the boll weevil. 


The following is a brief popular description of the insect: 


The cotton boll weevil is a winged snout beetle, averaging 
about 14 inch in length. Its color is light grayish-brown to al- 
most black, depending upon the age. Young weevils are covered 
with a whitish fuzz, which oftentimes wears off as the weevil 
grows older, exposing the darker color beneath. The snout of 
the weevil is nearly half as long as the body. At the end of the 
snout are located the “‘jaws’”’, by means of which the insect is 
able to eat into squares and bolls. The adult weevil can be dis- 
tinguished from other snout beetles by the two projections on the 
under side of the front legs just below the “knees.” During its 
life cycle, three other stages are encountered, namely, the egg, 
which is white in color, oval-shaped, and about the size of the head 
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of a small pin; the larva or “‘worm stage” which, when fully ma- 
tured, is about 4% an inch long and grayish-white in color; and 
the pupa or “resting stage,’ which is white in color and 
measures about 14 inch in length. 


LIFE HISTORY 


The-first information relating to life history and habits of 
the boll weevil was published in 1894 by Townsend, C. H. T., of 
the United States Department of Agriculture. This work pre- 
sents a brief life history of the boll weevil. 

In 1901, Mally, F. W., Professor of Entomology, A. and M. 
College of Texas, published two reports dealing with life history 
and habits of the boll weevil, in which he made important con- 
tributions and added much new information to our knowledge of 
this insect. 

Subsequently, in 1905, Hunter, W. D., and Hines, W. E., of 
the Bureau of Entomology, United States Departinent of Agri- 
culture, published a bulletin, devoting thirty pages to the life 
history and habits of the boll weevil and contributing much ad- 
ditional information as to life history and habits of this insect. 

Since 1905, additional information on the life history and 
habits of the boll weevil has been contributed by various parties, 
until at the present time we have quite complete knowledge of its 
life history and habits. 

The life history of the boll weevil as it has been developed 
may be briefly stated as follows: 


The Egg 


The female weevil first eats a hole into the cotton fruit and 
then deposits the egg in the cavity, after which the entrance is 
sealed by waxy material which hardens upon exposure. The egg 
hatches in about three to six days. On the average, the female 
lays more than 100 eggs during her life period. Egg-laying be- 
gins with warm weather in the spring and continues throughout 
the fruiting season of the plant. 


The Larva 


The egg hatches into a very small worm, which soon begins 
to feed inside of the square or boll. It increases rapidly in size 
and when full grown measures about 14 inch in length. The 
duration of this stage varies from seven to fifteen days. The 
principal damage to the cotton crop is done during this stage. 
The injury resulting from the feeding worm causes the squares 
to flare, turn yellow and drop off. At this time the worm is 
practically matured and changes into the pupa or “resting stage” 
inside of the square. 
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The Pupa 


During this stage the insect remains inactive and does not 
feed. It undergoes a complete change from the worm form to 
the adult or weevil stage. The length of this stage varies from 
three to six or more days. Like the preceding stages, this one 
is also spent within the square and at its conclusion the pupal 
skin is cast off and the adult weevil eats its way out. - 


The Adult 


This is the active stage of the boll weevil’s life, during which 
reproduction and migration take place. Soon after emerging 
the weevil begins to feed and mate and lay eggs which produce 
the next brood of insects. The feeding of the insect in the adult 
stage results in no material damage to the cotton. The average 
time from the egg to the weevil during the warm season varies 
from two to three weeks. The boll weevil hibernates or passes 
the winter in this stage. With the approach of cold weather in 
the fall the weevil becomes less active, but continues to feed and 
reproduce until the time of the first killing frost. About this 
time it begins to seek protected places in which to pass the win- 
ter. Hibernating quarters are found in trash, grass and weeds, 
cracks in the ground, old burrs, woods and Spanish moss, fence 
rows, ditches and buildings. Throughout this hibernation period 
the weevil requires no food. The number which die during win- 
ter is invariably more than seventy-five per cent of the total num- 
ber that go into winter quarters. It has been shown that indi- 
vidual weevils which successfully withstand the effects of cold 
weather are those which emerge late in the season and have had 
ample food supply up to the time of hibernation. The weevils 
emerge from hibernation in the spring when the weather begins 
to warm up, but this emergence is very irregular and has been 
found to occur at College Station from the latter part of Feb- 
ruary until the middle of July, but for the most part during April 
and May. 


SOME FACTORS AFFECTING CONTROL MEASURES 


Some of the factors which affect control measures may be 
summed up as follows: 

1. The weevil depends for its life upon cotton as the source 
of food. 

2. On emergence in the spring the weevils spread in the 
field by short, aimless flights. 

na They are voracious eaters in the early spring and feed 
readily on young cotton plants. 


4. The female starts laying eggs as soon as the first 
squares are available. 
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5. The boll weevil is very prolific and by a succession of 
broods increases in numbers very rapidly. 

6. The extent of the damage depends directly upon the 
number of weevils that emerge from hibernation per 
given unit area. 

7. The number of weevils emerging from hibernation in 
the spring can be reduced by artificial means. 

8. The matter of controlling the number of weevils 
emerging from hibernation for a given unit area de- 
pends directly upon controlling the number per unit 
area that go into hibernation in the fall and on the rate 
of mortality during hibernation. 

9. The most vulnerable time in the life of the boll weevil 
is the period before hibernation. 

10. The destruction of the food supply in the fall is the most 
important means of reducing the number of weevils per 
unit area that go into hibernation. 

11. The effectiveness of the reduction of the numbers that 
go into hibernation depends upon the early destruction 
of the food supply. 

12. Natural conditions oftentimes bring about the effec- 
tive control of the boll weevil in Texas. 


CONTROL OF THE BOLL WEEVIL 


The control of the boll weevil may be divided into two gen- 
eral classes: natural and artificial. 


Natural Agencies of Control 


Under Texas conditions the natural agencies of control are 
by far the most important and the most effective of all agencies 
of control. Dry weather and low humidity are known to be un- 
favorable to the development of the boll weevil. Hot sunshine 
with high temperature kills many of the developing larvae in the 
fallen squares. High altitude and the consequent general low 
humidity during the growing period coupled with the more severe 
winter weather are effective in checking the injury, and reproduc- 
tion of the insect. In fact, in part of the cotton growing region 
of Texas these conditions have prevented the weevil from be- 
coming established. The prairie regions not only afford unfa- 
vorable hibernating quarters for the boll weevil, but the soils of 
these areas are for the most part uniformly fertile and provide 
conditions conducive to early and uniformly rapid heavy fruit- 
ing of the cotton plants, a condition which allows the weevil a 
very short period of time to cause extensive damage to the crop. 
Texas has large areas of good cotton land subjected to one or 
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more of these conditions and consequently is naturally situated 
so as to benefit greatly from natural agencies of control. 


While man can exert no influence over these natural agencies 
of control, he can and should recognize the geographic location 
of his farm with respect to these natural facilities for control. 


Artificial Means of Control 


It should be recognized that artificial means of control are 
secondary and of supplemental value to the natural agencies of 
control. The principal artifical measures embrace: 


1. Meens of reducing the number of emerged weevils and 
their progeny. 

2. Means of reducing the number of weevils that go into 
hibernation in the fall. 

3. Means of providing the best growing conditions for the 
cotton plant. 


Means of Reducing the Number of Emerged Weevils and Their 
Progeny: 


The principal means by which the reduction of the number of 
emerged weevils may be accomplished is by the use of poisons. 
Other means of combat, such as the use of catching devices, the 
picking up of squares and other devices and practices of this na- 
ture have not been effective in Texas. 


While poisoning has shown good results under certain con- 
ditions, it is not at the present time extensively practiced in this 
State. The best poisons to use are calcium arsenate and lead 
arsenate. When poisoning is resorted to the poison should be ap- 
plied as a dust with machines designed for the purpose. From 
five to seven pounds to the acre is required for a single applica- 
tion. If poisoning is to be done it should be started before the 
infestation has reached 10%, which can be determined by count- 
ing the number of punctured forms and the total number of 
forms on a given area, and dividing the former by the latter. 
Such counts in different parts of the field will give an average per 
cent of infestation. Poisoning is a complicated process involving 
heavy expense for machinery and poisons, and should be resorted 
to with caution. The profitable use of poisons can be practically 
nullified by the presence of exceedingly favorable natural condi- 
tions for the development of the boll weevil. On the other hand, 
the use of poisons may be unnecessary and without value under 
natural conditions unfavorable to the boll weevil and which 
oftentimes effectively control its work. It is certain that poison- 
ing will not be uniformly effective with surety over any extended 
region or on a given field from season to season and hence the use 
of poison cannot be recommended as a general practice, but must 


Cotton Boll Weevil Control in Texas 13 


be applied in individual cases based upon individual judgment in 
each case. Any means of combating the boll weevil during the 
fruiting period of the cotton plant by direct measures is uncertain 
of results and should not be depended upon exclusively by 
farmers. 


The Reduction of the Food Supply: 


The early destruction of cotton plants, the food supply of 
the boll weevil, prior to the end of the growing season is dis- 
astrous to the boll weevil. It is a practice which, if done by a 
whole community or a section, will with certainty be effective. 
It is not so susceptible to fluctuations in effectiveness as some 
other means and, therefore, it can be safely and generally used 
with good results. 

In a large part of Texas the cotton crop is harvested suf- 
ficiently early to enable the farmer to destroy cotton stalks a 
considerable time before frost. The destruction of cotton stalks 
before the hibernation time of the weevil cuts off the food sup- 
ply of the insect at a time when it needs food to prepare for suc- 
cessful wintering. Accordingly, the earlier this food supply can 
be destroyed the more effective will be the results. The food 
supply, moreover, should be destroyed over as large areas as 
possible and can best be done through concerted action of 
“communities. The expectation of a top crop has done more to 
hold back the destruction of cotton stalks in the fall than any 
other one thing. It is well known that top crops under boll weevil 
conditions are of little or no value, and no farmer should delay 
plowing up cotton stalks after the main crop is harvested with 
the expectation of getting a late crop in spite of the weevil. Any 
method used in killing cotton stalks should be thorough. 


Means of Providing Best Conditions for Fruiting: 


The practice of good farming will promote the best growing 
conditions for the cotton plant. It is imperative that the cotton 
plant fruit heavily if good yields are to be expected under boll 
weevil conditions, for without heavy fruiting the boll weevil will 
take a proportionately heavier toll and thus lower the net amount 
of cotton produced by the farmer. Just what constitutes good 
farming and good conditions for heavy fruiting of cotton is 
pretty well understood by every cotton grower. Every effort 
should be made to build up and maintain soil fertility, to prepare 
the land early and in such a way as to conserve an abundance of 
moisture and to develop an abundance of plant food for the use 
of the cotton plant. Good seed of one of the standard varieties 
adapted to the locality should be used. Cotton should be planted 
early. A good stand is necessary. Fertilizer should be used 
where necessary. The cotton should be planted clean and the 
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cotton crop kept free from weeds, which use up moisture and 
plant food. Any farmer who is in doubt about fertilizer require- 
ments of his soil and other details can consult his County 
Agent or other authorities of the A. and M. College. 


Summing up the methods of procedure, effective meas- 
ures of control may be stated as follows: 


1. Every effort should. be made to destroy cotton plants, the 
food supply of the boll weevil, in the fall as soon as the 
cotton crop is harvested. 


2. The use of poisons should be resorted to in individual 
cases where the cotton is fruiting heavily and where 
the prospects favor severe infestation. 


3. Good farming should be practiced to insure heavy 
fruiting of the plant and consequently produce profit- 
able yields even under boll weevil conditions. 


Finally, the whole question of boll weevil control resolves it- 


self into one of good farming. 
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Purpose: 


Every man born into the world is confronted on the one hand py 
opportunities and on the other hand by obstacles. Man progresses oniy 
by availing himself of his opportunities, which are increased in number 
and importance only by his overcoming his obstacles. The sciences, and 
accompanying scientific methods, are the chief means whereby man over- 
comes his obstacles. In the laboratory we recognize the obstacles in the 
way of man’s welfare as problems to be solved by the sciences through 
the employment of scientific methods. Research, therefore, is the system- 
atic study of problems. The ultimate objective of research is new and 
additional knowledge. 


Function: 


It is the business of any research agency to carefully project its 
work, employ suitable methods, accurately record and interpret the facts 
at hand, and possibly also to suggest practical applications of any knowl- 
edge thus gained. Actual knowledge, not vague theories or mere obser- 
vations, is the only sound means of overcoming the obstacles in the way 
of our State and National welfare. 

The farmers and the stockmen are confronted with a multitude of 
obstacles which become the problems of the agricultural scientists in this 
and other states. The public recognizes that it is to the benefit of all 
society for the farmers’ and the stockmen’s problems to be solved at public 
expense, partly because of the inability of the farmers and the stockmen 
to solve these problems themselves, and partly because of the great expense 
involved. The Texas Agricultural Experiment Station System recognizes 
its function and its duty to make applications of the several sciences to 
the problems of agriculture, through the use of appropriate methods, with 
a view to the development of information which may be put into harness 
on Texas farms and ranches to the end that suitable progress in agricul- 
tural industry may be realized. ; 


This knowledge is needed in Texas, not only in order that farmers 
may farm better, but that the children of the State may be more completely 
educated with reference to the agricultural industry, and that people en- 
gaged in agricultural pursuits may live more fully and develop into a 
higher type of citizenship. Obviously such information made available to 
agricultural people simultaneously becomes available to the entire citizen- 
ship, enables the men of the city to appreciate the importance of agri- 
culture to other industries, and possibly to become more considerate of the 
farmers’ and the stockmen’s problems than otherwise would be the case. 
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Scientific Methods: 


In the beginning, we wish to make it perfectly clear that the scien- 
tific methods of research are employed in the assembling and the inter- 
pretation of facts. The methods used by the several specialists in charge 
of projects are those official methods which have the most general recog- 
nition of the scientific societies to which the specialists belong. No work 
is permitted anywhere within the Station System except that which is 
projected in accordance with the methods of scientific workers, and in 
connection with such projects the scientific methods to be employed are 
always included as necessary parts of the project outlines. 


Organization: 


The Texas Agricultural Experiment Station System is organized 
into a Main Station and fourteen subordinate field laboratories or substa- 
tions. There are fourteen research divisions of work in the Main Station 
at College Station, and fourteen outlying experiment farms, known ss 
substations, located in as many representative agricultural regions of the 
State, and in addition there are four field laboratories, or outyards as they 
are termed, devoted to beekeeping investigations. These divisions, sub- 
stations, and outyards are as follows: 


1. Administration 

2. Veterinary Science 

3. Chemistry 

4. Horticulture 

5. Animal Industry 

6. Entomology 

7. Agronomy 

8. Plant Pathology and Physiology 

9. Farm and Ranch Economics 

10. Soil Survey 

11. Botany 

12. Publications 

18. Feed Control Service 

14. Main Station Farm 

15. Substation No. 1, Beeville, Bee County 

16. Substation No. 2, Troup, Smith County 

17. Substation No. 8, Angleton, Brazoria County 
18. Substation No. 4, Beaumont, Jefferson County 
19. Substation No. 5, Temple, Bell County 

20. Substation No. 6, Denton, Denton County 

21. Substation No. 7, Spur, Dickens County 

22. Substation No. 8, Lubbock, Lubbock County 
23. Substation No. 9, Balmorhea, Reeves County 
24. Substation No. 10, College Station, Brazos County 
25. Substation No. 11, Nacogdoces, Nacogdoches County 
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26. Substation No. 12, Chillicothe, Hardeman County 

27. Substation No. 14, Sonora, Sutton-Edwards Counties 

28. Substation No. 15, Llano Grande, Hidalgo County 

29. State Apicultural Research Laboratory, San Antonio, Bexar 
County 

30. Research Queen-Yard, San Antonio, Bexar County 

81. Research Bee Outyard, Dilley, Frio County 

82. Research Bee Outyard, Roxton, Lamar County 


Relation of Organization to Size of State and Diversity of Conditions: 


The State of Texas, with an area of 265,896 square miles, nas 
fourteen experiment farms or substations, while the State of Wisconsin, 
with an area of 56,066 square miles, supports seven outlying stations. On 
an equal basis of service per unit of area, Texas would require 33 outlying 
stations. On the other hand, it may be stated in fairness that, as a rule, 
the agricultural regions of Texas are larger than those of Wisconsin, or 
perhaps of many other states. It should be stated, however, that certain 
well defined agricultural regions in Texas are as yet inadequately sup- 
plied with research facilities. This is due in part to the wide range of 
climatic conditions and the variety of soils and soil conditions and in gen- 
eral to the fact that the size of the State has caused the Station System 
to be able, so far, to consider only the most pressing of our agricultural 
problems. 


Historical Development of Agricultural Research in Texas: 


The first official agency for agricultural research in this State 
dates from the organization of the Texas Agricultural Experiment Station, 
under the provisions of the Federal Hatch Act, on January 25, 1888. For 
many years after the organization of the Station, the work was done under 
a policy of having the investigations conducted by teachers and other em- 
ployees of the College. Major L. L. McInnis, now residing in Bryan, 
Texas, who was Chairman of the Faculty of the College when the Station 
was organized, states that this mixing of salaries and duties was due to 
the inadequacy of funds for either teaching or research. Accordingly, 
those who were doing the teaching were assigned research titles and 
salaries. Thus the Station ran from 1888 until about 1909 with a surpris- 
ingly small amount of real scientific work accomplished under this system. 
The bulletins, financial reports, and old inventories of the Station, still on 
file, will indicate whether or not the system was a scientific success. In 
1906 the Federal Adams fund became available, providing for purely orig- 
inal reasearch. This act carried rather strenuous provisions against the 
misuse of the fund and the money was under direct Federal supervision. 
This, together with the previous history of the Station, brought forward 
discussions of organization in reference to efficiency and resulted in a 
provision for definite differentiation in 1906. This policy, however, was 
changed very gradually through a period extending from that date to 
about 1918, so that no great inconvenience would be experienced by either 
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teaching or research. In the meantime, methods of correlation and of 
cooperation between teachers and research workers were being developed, 
so that in the long-run there was no material difference as to the number 
of men employed wholly or in part in teaching or in research in this insti- 
tution and others in its class. 

For the twelve years, 1911 to 1924, during which the present policy 
has been followed, the Station has issued a total of 227 official publica- 
tions, or 74 more than were issued during the entire 23 years of the Sta- 
tion’s existence under the former policy of having teachers and other em- 
ployees conduct the research. An examination of these publications, which 
are now on file in our administrative offices, in the libraries, and else- 
where, will show conclusively that the character and the quality of the 
research publications issued- by the Station System have materially im- 
proved during this period. Attention is called to the fact that many of 
the first 150 publications issued were either compilations or bulletins based 
upon very elementary, if any research. Since 1911, practically every bulle- 
tin issued has been based upon separately planned and performed experi- 
ments, investigations, or researches, while bulletins and circulars of a 
popular nature have been prepared and issued by the Extension Service of 
the institution. It is natural, of course, to presume that the advancement 
and perfection of methods and the general improvement of research activ- 
ities would tend to raise the quality of publications issued during the latter 
period, but the outstanding facts are that the Station’s organization de- 
voted its major energies to research and vastly increased its efficiency 
as measured in terms of results. During this twelve-year period, many 
valuable contributions to knowledge have been made, in addition to the 
regularly printed bulletins, reports, and circulars of the Station System, in 
the publication of approximately 230 research papers in scientific journals, 
of which 29 have been submitted by members of the Station Shystem’s 
staff during the past year. Papers so published represent, as a rule, the 
highest type of research among scientific men. They not only present the 
findings of the several types of scientists by the application of scientific 
methods, but also the development of scientific methods themselves. The 
staff of the Station System has done its full share of the work of the 
scientists of this country in contributing to the development and refine- 
ment of scientific methods employed in scientific research. These articles 
were published in such periodicals as the Journal of the American Society 
of Agronomy, the Journal of Genetics, Science, the Journal of Agricultural 
Research, the Journal of Heredity, and other periodicals of local aud 
national importance. 


Types of Service Rendered by the Station System: 


Some examples of the service rendered by the Station System as a 
research agency may be enumerated as follows: 

The dissemination of principles which are useful to farmers and 
stockmen, and valuable for the development of the agricultural resources 
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of Texas. Examples of the service rendered by the dissemination of prin- 
ciples based upon research are those concerning the economic operation of 
ranches and ranch lands, of special significance in Texas inasmuch as 73 
per cent. of the total landed area of the State is grazed; those underly- 
ing the production of cotton in the semi-humid region of the State, in which 
is situated the 29 per cent. of the landed area of the State now free from the 
boll weevil. A large part of this region is well adapted to cotton pro- 
duction, and it is the only region of any great extent lying within what 
may be said to be the cotton-producing region of the United States which 
may now be considered free from the boll weevil. The development of the 
principles underlying the production of cotton in this region, thereforé, is 
an outstanding contribution, not only to the resources and wealth of the 
region itself, but also the resources and wealth of the entire State. 


Other examples are the improvement of wool and mohair produc- 
tion in flocks of sheep and Angora goats based upon studies of the weights 
of fleeces and other hereditary characters in relation to environment; 
identifying one cause of the spread and developing measures for the con 
trol of cotton root rot, a disease which is causing an annual loss conserva- 
tively estimated at not less than fifteen million dollars which must be 
borne by the cotton growers of Texas. This contribution which, for the 
first time on record, sets forth one of the principal means whereby this 
disease and methods by which its spread may be retarded, will be of greas 
value in the ultimate control of this disease of cotton. Still more examples 
are the development of principles relating to the differences in ability 
to germinate of different lots of cotton seed, under unfavorable conditions, 
and tending toward the ultimate development of hardier strains possess- 
ing unusual seedling vigor for use under the erratic climatic conditions so 
common in the State. This single accomplishment is of value not only to 
the breeders and growers, but also to agencies in charge of regulating the 
sale of cotton seed. Further, the development and dissemination of prin- 
ciples concerning the feeding values of plants and plant products, and in 
relation to the utilization of these products as feeding stuffs, have been 
the basis of regulatory work in connection with the administering of the 
pure feed law. There are numbers of other examples set forth in the pub- 
lications of the Station System. 


Service to farmers and to agriculture in general by the dissemina- 
tion of newly introduced or newly developed strains of plants and animals 
are numerous. Specific examples of service of this nature are the intro- 
duction into Texas in 1909 of Sudan grass, the value of the crop of which 
in the United States now amounts to fifteen million dollars; the introduc- 
tion in 1909 of feterita, a crop which has been a valuable addition to the 
grain sorghums the annual yield of which in Texas now amounts to more 
than forty million bushels; the development and distribution of Spur feterita 
in 1918, a superior selection of feterita which has now practically replaced 
the common strains in Texas; the development and distribution of Black- 
hul Kafir 153 in 1920; the development of the Nessberry, a valuable hy- 


3 Circular No. 33 


brid of dewberry and raspberry; the development of an unusually high- 
yielding peanut at Nacogdoches; the introduction and propagation of the 
Chinese elm which has proved to be a valuable tree for a large portion of 
the State; the introduction and propagation of the Arizona cypress, a val- 
uable tree for West and Northwest Texas; the development of a pedigreed 
strain of White Leghorn chickens based upon the actual results of high 
egg production; the distribution of pedigreed queen bees, and numerous 
other cases that might be mentioned. 


Contribution to the Store of Agricultural Knowledge: 


The research agency is a large contributor to the store of agricul- 
tural knowledge used in the classroom and disseminated to the people 
through the teaching and extension branches of the institution. General 
principles developed from bodies of facts are useful, but the chief store of 
agricultural knowledge comes from the publication of detailed data con- 
cerning certain points and establishing certain facts with scientific accu- 
racy, all of which are subsequently included in textbooks as the basis of 
instruction in education in agriculture. , 


On account of the size of the State and the diversity of climatic and 
soil conditions in Texas, there is urgent need of agricultural information 
applicable to local conditions, and that this information is being developed 
and given to the citizens of the State is indicated by the 380 publications 
which have been issued by the Station System since its organization in 1888. 


Relation of Research to Teaching and Extension: 


Any truly efficient and serviceable institution develops its organiza- 
tion and policy out of a multitude of forces, related and unrelated. The 
organization of this institution has arisen out of the harmonizing of cer- 
tain ideas pertaining to extension, teaching, and research, as they must 
exist in the State of Texas rather than in some other state. It is believed, 
for example, that research is fundamental to progress, and, therefore, that 
research must be prosecuted in an effective manner. For the dissemina- 
tion of the knowledge gained by research there must be teaching, both with- 
in the walls of the College and without. Teachers, too, must be efficient, 
and when they go before students beyond the sophomore year they should 
be of the research type of mind. Such students should come rather to 
serve an apprenticeship under the professor than to be instructed and dis- 
ciplined by him. Teachers of this character, therefore, must be permitted 
to do some research, presuming, of course, that they are qualified. More- 
over, it is believed that it is well for the research man to explain his 
findings and otherwise to express himself before the public groups, not 
only to adults within his science, but without, and also to students, grad- 
uate and undergraduate. 


In this utilitarian world, wherein science is the epitome of effi- 


ciency, we are called upon to do everything possible for feeding and cloth- 
ing an ever-increasing population with an ever-increasing standard of 
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living. With the area of the earth remaining the same, nothing must be 
left unturned to bring about efficiency in the productive processes. The 
idea of the division of labor so clearly presented by Adam Smith, to which 
we attribute the Industrial Revolution, has become so far perfected that 
we have not only a division of labor, but a vast differentation into sub- 
divisions, far greater than Adam Smith could ever have conceived. Those 
whose duty it is to make research function in such a world, therefore, feel 
that they must not be divested of their right to employ the division of 
labor in the development of efficient research machinery for the State. 
Yet it is known to publicists that along with the division of labor there 
must come an ever-increasing amount of cooperation among those engaged 
in the different divisions of effort. 


It would seem, therefore, that any organization which assures an 
appropriate division of labor and at the same time brings about a satis- 
factory cooperation and correlation among the different types of special- 
ists would prove to be a truly efficient agricultural college. 


In accordance with these ideas, in this institution we have an Agri- 
cultural Experiment Station System with a staff of specialists whose 
major responsibility is the successful prosecution of agricultural research. 
These men are paid entirely out of research funds. Likewise, there is a 
teaching staff, or faculty, paid out of teaching funds, whose chief duty is 
teaching, and, again, there is an extension staff, paid exclusively out of 
Extension funds. This is reasonable specialization in the division of labor. 
In order, however, that no talent may be lost, there exists in this insti- 
tution an arrangement whereby a research man may do a limited amount 
of teaching and extension work, and a teacher is allowed to carry a limited 
amount of research and extension duties. Since the establishment of the 
policy of specialization in the institution, a memorandum of agreement 
has been entered into by the School of Agriculture and the Agricultural 
Experiment Station System whereby all teachers in the School of Agri- 
eulture, who are in position to conduct investigations, are urged to do so. 
All they have to do is to prepare a project, which, if properly drawn, will 
be approved by the Director. Thereafter they have their own freedom in 
the matter of pursuing the study until interesting results may be secured. 
In return for the research services thus rendered by the teachers, the 
Dean of the School of Agriculture may call upon the research staff to do 
whatever amount of teaching may be consistent with the primary duties 
of the research workers. In accordance with this memorandum, there are 
nine teachers in the School of Agriculture who are carrying research pro- 
jects on the Station System, and there is hardly a member of the research 
staff, from the Director down, who does not do a limited amount of teach- 
ing, either regular or irregular, during a year. There are some men on 
the research staff, of course, whose duties are such as to preclude the pos- 
sibility of their doing any teaching, but there are few such men in this 
institution. 


This formal memorandum of understanding between the School of 
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Agriculture and the Agricultural Experiment Station System was signed 
up on February 25, 1914, and amended in 1919, and revised and resigned 
on May 21, 1923. A copy of the memorandum follows: 


“Memorandum of Understanding 
between 
E., J. KYLE 
Dean, School of Agriculture 
and 
Dr. B. YOUNGBLOOD 
Director, Experiment Station 


Agricultural and Mechanical College of Texas 


The object of this memorandum of understanding is to provide for cooperation 
between the School of Agriculture and the Experiment Station in all instances wherein 
cooperative effort is mutually advantageous. 


It is mutually understood that the work of the Agricultural and Mechanical Col- 
lege of Texas comprises five major divisions of effort. They are: 
1. School of Agriculture 
2. Experiment Station 
8. Extension Service 
4. School of Engineering 
5. School of Veterinary Medicine. 


Divisions 3, 4, and 5, are not to be considered in this memorandum of understanding. 
It is understood: 


(a) That the chief function of the School of Agriculture is resident teaching, and 


(b) That the chief function of the Experiment Station is to conduct tests, experi- 
ments, investigations, and researches in agriculture and to provide for the dissemi- 
nation of the resulting information. 


It is also understood that in all efficient agricultural colleges there is a definite 
relation of investigation to teaching work; that wherever there is found a weak ex- 
periment station there is also found a correspondingly weak agricultural school. On 
the other hand, wherever there is found a well-developed experiment station there 
is also found a first-class agricultural school. This is the ease in Illinois, Wisconsin, 
Ohio, New York, and Missouri. 


The main object, therefore, of this memorandum of understanding is to develop 
both Station and College together in such relation as will make this institution most 
efficient in serving the agricultural interests of Texas and in becoming one of the 
leading agricultural colleges of the United States. 


It is further understood that the time has arrived in the history of th’s institution 
when a man should be assigned primarily either to investigation, to teaching, or to 
extension work, and when once assigned tot Station work he should be required to per 
form only such lecture or extension work as will not interfere with his duties as an in- 
vestigator in the least. Or when a man once is assigned to teaching, he should be re- 
quired to perform only such station or extension work as will not interfere in the least 
with his teaching duties. 

There are many instances wherein opportunities for cooperation may arise; not 
to ie detriment, but to the mutual advantage of the cooperating agencies; some of 
which are: 


1. In order to familiarize agricultural students from year to year with the work 
of the Experiment Station, a short series of lectures, say, three, six, or nine, during 
a scholastic year, might be delivered to students of the School of Agriculture by mem- 
bers of the Station Staff. In certain cases where a certain member of the station staff 
is especially well qualified on a particular subject, arrangement may be made to have 
him deliver a series of lectures extending throughout a full semester. These lectures 
are to be arranged jointly by the heads of departments in the School of Agriculture 
and the heads of the corresponding divisions of the Experiment Station. As soon as 
arranged by these officials, a schedule comprising all lectures to be delivered by the 
Station Staff shall be prepared and presented to the Dean of the School of Agriculture 
and the Director of the Experiment Station, for joint approval; this schedule to be 
prepared as near as possible at the beginning of the scholastic year. 


2. In order that the professors, associates, assistants, and instructors may them- 
selves keep in touch with the Station work, specific projects of investigation may be 
assigned to such of these men as are imbued with the spirit of investigation and 
whose training and experience may indicate their fitness for conducting such work. 


; 1Proceedings, American Association of Agricultural Colleges and Experiment Sta- 
tions, and statements by its President, Dr. A. C. True, Washington, D. 
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it is understood that projects coming under this memorandum of understanding 
are not to be duplicative of any regular experiment station projects alread assigned. 
Nothing in this memorandum, however, shall be construed as precluding the planning 
and ultimate approval of cooperative projects in cases where a college and an experi- 
met station man are mutally interested in a given study. 


It is further understood that all projects are to be arranged for jointly by the 
heads of departments in the School of Agriculture and the heads of divisions of the 
Experiment Station. After projects are thus agreed upon they shall be presented in 
written form, in the same manner as are Expriment Station projects, to the Dean of 
the School of Agriculture and the Director of the Experiment Station, for joint ap- 
proval. One copy of each project must be filed with the Director of the Experiment 
Station, one copy with the head of the division of the Experiment Station concerned, 
and one copy with the Dean of the School of Agriculture. 


E These investigations coming under this understanding shall be conducted as pro- 
jects of the division of the Station interested. 


Whenever investigations coming under this understanding shall result in any in- 
formation of sufficient importance to the agriculture of the State, the Director of the 
Experiment Station will consider it for publication, the same as he does. data re- 
sulting from the regular investigations of the Station, and when manuscript is pre- 
sented in proper form, will publish it either as an Experiment Station bulletin or cir- 
cular, depending upon the nature of its content, in accordance with the policies of the 
Station relative to publications. 


The following is an outline of the course that a project shall pursue from its 
initiation to its conclusion: 
Project number (to be assigned by the Director) 
Name of project (specific, not general). 
Leader (do not name helpers as leaders, but indicate how many helpers there 
will be, and who they are) 
Headquarters (College Station, Texas) 
Date suggested 
Date authorized (by the Director) 
Date begun 
By what authority 
Object (stated briefly and clearly) 
Method of procedure (outline briefly the problem to be investigated and the 
method of investigating it. Before writing this, however, all available author- 
ities upon the subject shall be consulted) 
11. Contracts or agreements (attach copies or state briefly) 
12. Source of maintenance (give amounts available from each source) 
13. History 
14. Annual records of progress 
15. Projected publications. 
16. Publications issued 
17. Costs; including (a) salaries; (b) traveling expenses; (c) others. 
All projects to be numbered and listed by the Director of the Experiment Station. 


This outline may be modified as necessary for a given project by joint action of 
the parties to this memorandum of understanding. 

3. In order to maintain the proper ratio of development between the School of 
Agriculture and the Experiment Station, the Dean and the Director may cooperate in 
the preparation of biennial statements before submitting them to the President. 


4. In addition to the lectures provided for in Section 1 of this memorandum of 
understanding, students may be invited by the Director or the head of a station division 
to make use of the Experiment Station library, and to visit Station laboratories and 
fields for practice. It is understood, however, that Station laboratories and fields shall 
not be used for instructional purposes until the heads of Station divisions and teaching 
departments jointly arrange for such visits. Instances wherein Station fields may be 
used to advantage are the Experiment Farm for observations on plat work, and the 
feeding and breeding farm for stock judging, and observations upon feeding and 
breeding experiments, silage production, the erection of silos, and so forth. 

5. The Dean of the School of Agriculture may be of great service to the Ex- 
periment Station in assisting the Director in the selection of capable young men out of 
each year’s senior class for positions as scientific assistant in the various Main Station 
divisions and on the several substation farms. It is further understood that the Ex- 
periment Station employs these young graduates not so much for their immediate serv- 
ices as for their further training and development along the line in which they are 
chiefly interested. It is better both for the institution and the individual, in the long 
run, for the Station to test out these young men before launching them upon their 
career than it is to launch them as soon as graduated. In other professions an ap- 
prenticeship is served under a competent leader before the apprentice assumes leader- 
ship himself. This is equally as desirable in agriculture as in other professions, 

It is understood that this memorandum of understanding may be modified from 
time to time by joint action of the Dean of the School of Agriculture and the Director 
of the Experiment Station, as the exigencies of School or Station work may warrant. 


SOIR whe 


12 Circular No. 33 


Dated at College Station, Texas, the 25th day of February, A. D., 1924. Revised 
1919; revised 19238. ; : 
Signed in triplicate. One copy to each of the contracting parties and one copy 
to the President of the College. 
The School of Agriculture 


By E. J. Kyle, 
Dean. 


The Experiment Station 


By B. Youngblood, 
Director. 
APPROVED: May 21, 1928. 


W. B. Bizzell, President. 
Agricultural and Mechanical 


College of Texas.’’ 

In the manner indicated, all the available man-power of the entire 
institution is focused on research on the one hand, and the research con- 
tributes to the effectiveness of the teaching on the other. Teachers engage 
in research because of their love for the work rather than for the pur- 
pose of securing additional salary as is commonly the case in many other 
institutions. 


Our experience here convinces us that the maintenance of a research 
staff, paid and held responsible chiefly for research, speeds up this work 
in a manner such as no other system has ever accomplished at this insti- 
tution. Efficiency is effected by the division of labor and correlation is 
brought about through an institutional organization specially designated 
for the purpose. All problems pertaining to an appropriate correlation 
of teaching, extension, and research are handled by an Administrative 
Council, consisting of the President, the Deans, and the Directors. Dur- 
ing the twelve years of the history of this organization, no institution in 
this country can boast either of greater advancement in usefulness or har- 
mony among staff members. 


Relation to Present and Future Agricultural Development: 


The possibilities of the Agricultural Experiment Station System 
for usefulness in the development of the agriculture of this State may be 
indicated by enumerating briefly some of the things already accomplished 
by the Station, and then a few of the more urgent problems, yet to be 
solved, confronting our agriculture at this time. 


Some Accomplishments: 


1. Developed an Experiment Station System on a scale large 
enough to take care of the major agricultural problems of the 
State. This includes the establishment and operation of sub- 
stations in different parts of the State, so that the various 
problems of the several agricultural regions of the State might 
be studied with all the efficiency of the Main Station, and fur- 
ther the development and expansion of the Main Station itself. 


2. Developed the Texas Fever immunization process, by which the 
Station has immunized more than three thousand bulls import- 
ed for the improvement of Texas herds. This process revolu- 
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14. 


tionized the cattle industry throughout the tick infested regions 
of the world. 


Effectually administered the pure feed law of Texas, with the 
result that we have the highest quality of feeding stuffs of any 
state in the Union or country in the world. Our administer- 
ing of this law has, through its high standards, served as a 
protection of the people of the State against adulteration of 
feeding stuffs by unscrupulous manufacturers or dealers, and 
by reason of the high quality of products available the cream 
of the world’s trade in cottonseed meal has been brought to 
Texas. 


Developed and introduced the leading strains of grain sorghums 
now commonly grown in West Texas, the annual yield of which 
amounts to more than forty million bushels in Texas. The 
problem in this case was to develop a grain crop that would 
take the place of Indian corn under semi-arid conditions where 
the corn crop is unsuccessful. 


Developed the fact that cotton is a drouth-resistant crop adapt- 
ed to semi-humid and semi-arid conditions, with the result that 
a large territory in Northwest Texas, not infested by the boll 
weevil, has been brought into cotton growing. 


Introduced Sudan grass into the State and promoted its de- 
velopment to the point that it is now one of the most widely 
grown and known hay crops in the State. 


Introduced alfalfa into Northwest Texas. 


Introduced plants, including not only field crops, but also 
fruits, vegetables, and ornamentals from practically every state 
in the Union and from foreign countries, through cooperative 
work with the Office of Foreign Seed and Plant Introduction 
of the United States Department of Agriculture. 

Determined proper crop rotations and fertilizer practices for 
practically every section of the State. 

Determined, by digestive experiments, the feeding values cf 
the principal feeding stuffs grown in Texas. 

Made, in cooperation with the Bureau of Soils of the United 
States Department of Agriculture, detailed soil surveys of 57 
counties and areas, and reconnoissance soil surveys of 134 coun- 
ties in the State. 

Determined the cause of pink root of onions, a disease which 
has eaused serious losses to onion growers of the State, and 
developed methods of its control. 

Developed scientific studies of ranching in Western Texas 
which tend to put the industry on a new basis of efficiency. 


Established and operated a wool and mohair scouring and grad- 
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ing plant, which has been of vast service to the Angora goat 
and sheep industries of Texas, by enabling the growers to per- 
fect their breeding and to secure better prices for their wool 
and mohair. 


Some Urgent Problems: 


ab 


Sah SO EH bee Se 


To find possible means of spread of cotton root rot other than 
by root contact, looking toward the formulation of effective 
methods of controlling the disease. 


To determine the cause of loin disease of cattle and the rela- 
tion, if any, of this cause to mineral deficiencies, looking to- 
ward the elimination of losses from this disease. 


To determine the carrying capacity of the ranges. 


To study and analyze the botany of the ranges. 

Study the diseases of range animals. 

Make studies of managerial ability and range problems. 
The study of inheritance of characters in cotton, with the view 
of enabling breeders to more effectively combine the desirable 
characters in the improvement of cotton, our most valuable 
crop. 

The completion of detailed soil surveys for all counties in the 
State, in order to provide an inventory of the types and class- 
es of soils as related to agriculture. 

The cause and methods of control of swellhead of sheep and 
goats, a fatal disease which causes heavy losses in Southwest 
Texas, the region in which one-fourth of the Angora goats of 
the Nation are grown. 

The fixing of the type of the Angora goat, and the improve- 
ment of sheep by breeding methods. 

Studies leading to the rehabilitation of the peach industry ‘n 
East Texas. 

Developing rust-resistant strains of winter wheat. 

The inheritance of characters in grain sorghums. 
Development of superior strains of rice and efficient methods 
of producing rice. 

The composition of Texas soils and the availability of their 
plant foods. 

The development of specialized and highly renumerative crops 
for growing in irrigated sections. 

Determining a suitable system of intensive farming for the 
Central Gulf Coastal Plain. 

Citrus fruits and vegetable studies, looking to the development 
of these industries in the Lower Rio Grande Valley. 

Studies of the most effective and the most profitable means of 
building up and maintaining the fertility of the soils of East 
Texas. 


ee ke «seme 
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The economic production and marketing of farm and ranch 
products in the different agricultural regions of the State. 


Crop adaptation and crop utilization in the different agricul- 
tural regions of the State. 


Animal nutrition studies. 


Business System and Business Methods: 


All of the fiscal business of the Station System is handled in the 
following manner: 


ibe 
2. 


10. 


The funds are apportioned or allotted. 


No expenditure is made without a requisition or letter of 
authorization approved by the Director. 


All official payments are made upon vouchers, bearing affi- 
davits, executed as the original bills. 


Vouchers are supported by subvouchers (receipts) where inci- 
dental expenses are incurred; these subvouchers are attached 
to the vouchers which are submitted to the State Comptroller. 
for final payment. 

The Chief Clerk and all superintendents of substations or other 
officers handling funds and property are under appropriate 
indemnity bonds. 


The official accounts are audited annually, and the annual in- 
ventories, required for all properties, are checked each year, 
by Certified Public Accountants employed by the Board of 
Directors. 

No travel is performed without securing written authority, 
definitely stating the purpose of such travel, in advance. 
There is a certain amount of freedom in the purchase of scien- 
tific apparatus and other specialized equipment required for 
research, which allows a freedom of action on the part of the 
investigators. This freedom of action is sometimes very es- 
sential to the proper conduct of the work. 

Alloted funds are carefully checked from time to time to pre- 
vent the possibility of overrun in any item of account. 


No deficiencies are ever created. 


The relation of the business system and business methods employed 
to the public policy, is that public funds are safeguarded from over-expen- 
diture, extravagance, and waste, without unnecessary red-tape or loss of 


time. 


All products or property sold are receipted for in triplicate, the 
original receipt (numbered and recorded) going to the purchaser, the 
duplicate being transmitted to the central office with the proceeds, and 
the triplicate is retained by the seller, so that there is an absolute check 
on anything sold and on all funds received by officers and employees. 


16 Circular No. 33 


Every cent of money received from the sale of products or material 
of any nature is placed in the treasury and requisitioned and vouchered in 
identically the same manner as State or Federal funds. 


Present Administrative Policy and its Relation to Economy: 


The question of administrative policy with reference to research is 
one of great importance in economy and efficiency in the expenditure cf 
funds. Efficiency in a research institution relates to the efficiency of the 
organization in turning out results which are accurate and worth-while. 


In the conduct of the business of a research organization there 
arises the problem of the sale of by-products, and, as in the case of the 
sale of products of any kind or character, it is often necessary to expend 
both time and money in preparing these products for market. Accordingly, 
in the administration of a research institution, there is a possibility of 
letting the sale of by-products handicap the operation of the unit. The 
policy of the Texas Agricultural Experiment Station System is to sell its 
by-products and, in accordance with the provisions of the law, turn the 
money thus received back into the research work, to be expended upon 
requisition and voucher, exactly like appropriated funds. 


When the sales fund of the Station System was, according to law, 
turned into the State Treasury there was very little revenue thus derived 
ky the State, because there was no incentive on the part of the workers 
to create a larger sales fund. In fact, they could not do so without the 
loss of the appropriated funds which went into the creation of the products 
sold. In 1911-1912 the total sales fund of the Station, turned in to the 
State Treasury, amounted to $1,106.17. For the fiscal year ended August 
81, 1918, when the law was changed and the Station System was allowed 
to receive back and use the sales fund as a revolving fund, the same men 
and the same properties turned in total sales fund to the amount of 
$15,638.63. For the fiscal year ended August 31, 1923, the grand total of 
the sales account was $77,134.27. 


The reason why the sales fund amounts to as much as it does at 
this time is attributed to the ruling by the Director, long enforced, to the 
effect that each substation or other branch of the Station System creating 
a sales fund is credited with that amount and has the opportunity of ex- 
pending the money back in its work, by the use of the requisition and 
voucher system. In other words, no subdivision is robbed of that which it 
creates. The self-interest of the men, therefore, is thus indirectly satis- 
fied by the money thus coming back, not to the men personally, but to 
the furtherance of their life work with which, obviously, they are con- 
cerned in an official way. If, therefore, the Station System were required 
to turn this sales fund in to the State Treasury, the amount annually avail- 
able would be much less than that which is now received and used back in 
the work in lieu of that much appropriation which otherwise would have 
to be made by the State. 
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The Matter of Securing Financial and Moral Support: 


The public gladly accepts any of the results of scientific study, yet 
is slow to invest in such work. It is more inclined to provide funds for 
work which promises immediate returns in terms of service. The man 
who can produce superior varieties of cotton, for example, can command 
by far better support than the man who determines the principles where- 
by such varieties may be more quickly produced. For this reason, the 
Agricultural Experiment Station System must be “sold” on the basis of 
service and the funds for the support of the necessary researches must 
come as an incident to the service aspect. 


The Station System biennially faces an embarrassing situation, due 
to the “half-and-half” psychology of the State legislature. Because of the 
fact that many allotments from the Federal government must be dupli- 
cated by the State, the legislature is inclined to offer just half, for in- 
stance, of the salary requirements of the Station System, presuming that 
the Federal government will furnish the other half. Since we have but 
thirty thousand dollars per annum of Federal funds for Station work, the 
legislature is strongly inclined to force us to use all that money for sal- 
aries and merely to furnish an additional thirty thousand dollars of State 
money, thereby automatically fixing the salary total at sixty thousand 
dollars a year and no more, whereas our annual salary budget at the pres- 
ent time is $165,610.00. It would be a relief, therefore, if the Federal 
government should provide an additional eighty-five thousand dollars a 
year for Station work, so that, after providing half of the salaries from 
this source, there would still be something left from Federal funds for 
maintenance and support of the work itself. 


There is a gradual increase in the amount of public support which 
the Station System receives as the results of previous researches become 
available and are found to be of great service to agricultural enterprise. 
The Agricultural Experiment Station System also grows in public favor 
with the gradual increase in the efficiency with which knowledge is dis- 
seminated throughout the population through the public school system and 
otherwise. 


Relation to State and Federal Departments: 


The relation of the research branch of the Agricultural and Mechan- 
ical College of Texas to the United States Department of Agriculture and 
the Texas State Department of Agriculture, as well as other agencies, is: 
an important one. It serves all of them as being a source of reliable infor-- 
mation pertaining to agriculture, and it serves directly the State Depart--. 
ment of Agriculture and other agencies in so far:as they are engaged in: 
the dissemination of agricultural information, for only reliable informe-. 
tion will stand the test with the people. In so far as the State Departmen‘: 
of Agriculture coes regulatory work, the Station System furnishes the: 
basic information upon which just rules and regulations can be made: 
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The only question involved here is the recognition of this fact by the 
agency engaged in regulatory work. Certain regulatory measures are 
now being administered by the Station System, namely, the laws regu- 
lating the sale of feeding stuffs, and foul brood in honey bees, and have 
been administered by the Station since they were enacted into law. All 
rules and regulations put into effect in connection with these measures 
have been based upon research results made available by the Station Sys- 
tem without fear or favor, and while some arguments have occurred, 
chiefly with the State Department of Agriculture to the effect that it 
could enforce these measures more economically than the Station, no one 
has been able successfully to contend that he could enforce them more 
efficiently and more in keeping with the spirit and purpose of the regu- 
latory measures involved. 

It should be emphasized that in connection with regulatory work 
administered by the Station System, unlike the State Department of 
Agriculture, we are not a “police” agency according to the intent and 
purpose of the regulatory laws now being administered. We are the fact- 
finding agency, investigating cases and their merits in the light of re- 
search, and all the facts therein developed are placed in the hands of the 
civil authorities. Ours is an educational administration of the laws, and 
the fact that several attempts have been made to remove the adminis- 
tration of these regulatory measures from the Station System through 
wmisconstruction of the kind and character of work involved have, without 
active opposition on our part, resulted each time in the active participa- 
tion of the citizenship in retaining the work in its present location, is 
abundant evidence as to whether or not the work, as now being admin- 
istered by this Station System, is meeting with the approval of the people. 

The relation of the Station System to other research agencies main- 
tained in the State of Texas by the United States Department of Agricul- 
ture has keen, as a rule, a very cordial one. It is generally the policy of 
the United States Department of Agriculture, when working in the State, 
to devote its activities to problems of national scope rather than those of 
regional nature. 

It should be mentioned here that the Station System renders ser- 
vice to any and all agricultural agencies in any way engaged in the ad- 
vancement of agriculture directly or by the dissemination of information. 


The Nature of Agricultural Research: 


It is important that the nature of agricultural research should be 
understood by every one. In the first place, research should be established 
on a basis of permanency, inasmuch as civilization has advanced only 
through knowledge and so will agriculture advance through knowledge 
gained of agricultural problems and resources. Temporary research is an 
admission of only a partial solution of the problem, and it is well known 
that as economic and other conditions change, new and complex problems 
arise. It would seem, therefore, that our research should be established 
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on a basis of constant and continuous searching after facts, and that there 
should be a tendency on the part of the people to encourage research and 
to provide for its conduct in advance of the time when the information is 
actually needed. In this way, and in this way only, can research adequate- 
ly fill its place and properly serve the people. Such a permanent research 
agency can be maintained only on lands permanently owned and perma- 
nently devoted to research purposes. Rented or leased lands, over which 
the research agency has only temporary control, contribute to temporary 
work—a type of research that is, as a rule, highly expensive and wasteful 
in that it is likely never brought to the most useful conclusions. 


Number and Nature of Projects: 


In the conduct of its research the Texas Station System employs 4 
very definite system of projects. The value of this project system lies in 
its adaptation for directing research into the channels of greatest impor- 
tance when the agricultural development of the State is considered. More- 
over, the use of the project system tends to cause the research workers to 
adopt systematic methods of investigation. Mere investigation, withovt 
systematic effort in the collection and analysis of data, is likely to be in- 
efficient and lacking in reliability. It should be emphasized that the very 
basis of research is accuracy:and reliability of both data and conclusions, 
and to this end it is felt that the project system can be relied upon as 1n- 
suring a safe preliminary basis for investigation. As a matter of fact, 
the project system is now generally used by all of the better research 
agencies. 


At the present time, the Texas Station System has 71 active pro- 
jects, each led by a worker who is a specialist in the particular field in 
which the study falls. Above all, the leader must familiarize himself 
with what has previously been done in the way of investigation relating 
to the project at hand, by investigators throughout the world, in order 
that he may not dissipate any of his time upon phases of the problem which 
have been solved by others. A necessary requirement of each and every 
project is that it refers to a specific line of investigation, so as to avoid 
too broad an assignment of effort to a given leader. This insures con- 
centration of effort upon specific objectives and avoids “scatteration” and 
loss of the investigator’s time. Realizing that each project has a special 
relation to agriculture in general, it is the policy of the Station System to 
coordinate the different investigations in such a manner that either one 
or several studies may be a contributing agency to one or more of our 
major problems in agriculture. For example, the study of Texas root 
rot involves not only the project of the plant pathologist and physiologist, 
but also some of the projects of the agronomist insofar as methods may 
be used in bringing about the curtailment of host plants other than cotton 
which harbor the disease. Likewise, it might involve physiological rela- 
tions in the soil, and might also be affected, to some extent at least, by the 
chemical composition of the soil. 
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It will be seen, therefore, that limitation of the number of projects 
is a very important matter from the standpoint of keeping the investiga- 
tions within the bounds of available facilities, and that coordination is 
important in assembling full and complete data relating to important con- 
trol measures. 


Permanent Records: 


The system in use by the Station System involves the permanently 
recording of research. Each division and substation prepares and files, 
for a permanent record, a detailed report of its work each year. These 
reports, which are not for publication, are the storehouses of the infor- 
mation secured until a sufficient amount is accumulated on any phase of 
the work to justify a definite conclusion, at which time the information is 
taken from the storehouse and put into proper form for publication, setting 
forth not only the original data, but also the definite conclusions derived 
therefrom. It is obvious that there is much reserve information assembled 
in these unpublished annual reports, though it is not of value to the public 
until a sufficient amount is accumulated to enable accurate conclusions. 

The annual reports submitted by the divisions and substations for 
file as permanent records usually contain from 200 to 300 pages each of 
typewritten material, much of which is tabular material, as compared 
with reports of not more than 50 to 60 pages in the case of the more com- 
prehensive reports made in earlier days. 


Relation to the State Board of Control: 


The relation of the Station System to the State Board of Control 
may be set forth in a few words. It is considered that the research system 
involved in the solution of problems touching every official and private 
agency in the State should receive every consideration at the hands of the 
State Board of Control. It should also expect reductions where the Board 
may feel that reductions are wise in relation to good public policy. On 
the other hand, it should expect vigorous support of those items which are 
vital to the agricultural development of the commonwealth. Moreover, 
_the Station System should have a certain amount of freedom from certain 
purchasing regulations and other restrictions which would tend to cause a 
loss of time and facilities for the prosecution of scientific research. 


Publications: 


The following is a comparative statement of publications issued 
by ten other states, and those issued by the Texas Station System, during 
the fiscal year 1920-21: 
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Publications Issued by Ten States and by Texas 
during the fiscal year 1920-21. 


Agricultural Experiment Stations. 


State: Number of Publications 
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*Includes press bulletins, monthly news bulletins, and other sim- 
ilar publications. 


The foregoing tabulation shows that agricultural research in Texas 
is productive of immediate results in the form of publications issued by 
the Station System, which is the form in which the research worker makes 
available the findings and conclusions furnished by his conduct of scientific 
research. It will be noted that Texas ranks well up with such states as 
Wisconsin, Ohio, California, and Indiana, all of which are recognized as 
being of high rank in agricultural research. As previously stated, the rate 
of output and the quality of the publications of the Texas Station System 
are constantly increasing. 


For some time the demand for our publications has been greater 
than the Station could supply. During the 19 months centering around 
the period covering by the foregoing tabluation, 83 per cent. of all publi- 
cations printed were distributed, there being 43 publications during that 
period of time. Only a comparatively few of these went to general mail- 
ing lists, and only a small per cent. of these permanent scientific reports 
of investigations were retained for future years. Then, during the fol- 
lowing twelve-months’ period, 22 per cent. of the supply of old publica- 
tions on hand was used, while during the past year 91 per cent. of the 
publications issued during that current year were distributed, along with 
61,000 copies of older publications. The supply of recently issued bulle- 
tins and reports, in many instances, has been exhausted in less than one 
year from dating of issue. In many cases, publications are loaned, not 
only to research workers interested, but also to farmers and stockmen of 
the State, after the supply has gotten too low for distribution. It is evi- 
dent, therefore, that while the rate of output of publications is high, there 
is a very heavy demand for the publications, and that since the principal 
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cost of a publication is the collection and interpretation of the informa- 
tion it contains, the Texas Station has not been adequately financed in 
respect to the publication of its results. 


The following is a complete list, by number and title, of the bulle- 
tins issued from the organization of the Station on January 25, 1888, down 
to and including the fiscal year ended August 31, 1911: 


Number 


ie 


tp Se Behe SSI SRAM hee SF 


Title: 


Plan of Organization. 

Experiments Started. 

Grasses and Other Forage Plants. 

Root Rot of Cotton or Cotton Blight. 

Creameries in Texas. 

Feeding Experiments. 

Cotton Root Rot. 

Work in Horticulture. 

Pear Stocks. 

Feeding Experiments No. 2. 

Effects of Cotton Seed and Cotton Seed Meal on Butter Pro- 
ducts. 

The Screw-Worm. 

Sorghum. 

Effect of Cotton Seed and Cotton Seed Meal in the Dairy 
Ration. 

Influence of Climate on Composition of Corn. 

Work in Horticulture. 

General Information. 

Liver Flukes. 

Corn Fodder. 

Grasses and Forage Plants. 

Effect of Cotton Seed and Cotton Seed Meal in Feeding Hogs. 
Alfalfa Root Rot. 

Black Rot of the Grape. 

The Cattle Tick. 

Texas Soils. 

Cost of Cotton Production and Profit Per Acre. 

Steer Feeding’. 

Sweet Potatoes. 

Effects of Cotton Seed and Cotton Seed Meal on Butter, Beef 
Tallow, Lard, and Sheep Suet. 

Veterinary Science. 

Insects Injurious to Stored Grain. 

Test of Plums, Apricots, and Japan Persimmons. 

Feeding Milk Cows. 

Field Experiments with Corn, Cotton, Grasses, Peas, and 
Manures. 
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Miscellaneous Chemical Analysis. 

Vegetables. 

Sundry Brief Articles Compiled from Press Notes Published 
During the Years 1894 and 1895. 

Canaigre, the New Tanning Plant. 

The Peach. 

Field Experiments at College Station, With Corn, Cotton, 
and Forage Plants. 

Steer Feeding. 

The Irish Potato. 

Report from Beeville Station. 

Paints and Painting Materials. 

Cotton Experiments. 

Grasses and Forage Plants. 

The Effect of Food on Economic Dairy Production. 
The Grape. 

Corn Experiments. 

Cotton Experiments. 

Fertilizers and Fertilizer Analysis. 

Report of Beeville Station on Cabbage and Cauliflower. 
The Texas Fever. 

The Irish Potato. 

I. Feeding Steers. 

II. Feed Value of Cotton Seed and Its Products. 
Investigation and Improvement of American Grapes. 
Cabbage and Cauliflower. 

Pruning and Training Peach Orchards. 

Forage Crops. 

Cultivation of Onions. 

Willis and Huntsville Tobacco Soils. 

The Fig. 

Texas Fever. 

Insect Pests Attacking Truck Crops. 

The Tomato. 

Forage Crops. 

Commercial Fertilizers and Commercial Poisonous Insecticides. 
The Manufacture of Cane Syrup. 

Cabbage. 

The Composition of Texas Cottonseed Meal. 

Trish Potatoes. 

Strawberries at Troupe Station . 

The Composition of Rice. 

Insects Mistaken for the Mexican Cotton Boll Weevil. 
Cotton Investigations. 

Experiments in Steer Feeding. 

Onions and Bunch Crops. 

Feeding Fermented Cottonseed Meal to Hogs. 
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Cotton Breeding. 

Peach Growing in Texas. 

Alfalfa Seed Testing. 

Maintaining the Fertility of Rice Soils; a Chemical Study. 
Nitro--Culture. 

Tomato Fertilizers at Troupe. 

Commercial Fertilizers in 1905-6. 

Cattle Feeding Experiments. 

The San Jose Scale. 

Horticulture Section. 

Insects of the Garden. 

The Feed Control in 1905-6. 

Food Adulteration in Texas. 

A Test of the Producing Power of Some Texas Seed Corn. 
The Sweet Potato Borer. 

Horticultural Survey of the Gulf Coast. 

Information Regarding the New Feed Law. 

Commercial Fertilizers and Poisonous Insecticides in 1906-7. 
Kafir Corn and Milo Maize for Fattening Cattle. 

Summary: Texas Bulletins Nos. 1 to 94. 

The Composition and Properties of Some Texas Soils. 

The Chemical Composition of Some Texas Soils. 

Irish Potato Fertilizer Experiments. 

Department of Entomology; Texas Honey Plants. 
Cooperative Forage Crop Investigations. 

Digestion Experiments. 

Forest and Ornamental Trees. 

The Production of Active Nitrogen in the Soil. 

Commercial Fertilizers and Poisonous Insecticides in 1907-8. 
Winter Burr Clover. 

Alfalfa. 

Steer Feeding Experiments. 

Texas Fever. 

Nature and Use of Commercial Fertilizers. 

Spray Calendar. 

Composition of White Lead and Paints. 

Fertilizer Test with Onions. 

The Foul Brood of Bees and the Foul Brood Law. 
Commercial Feeding Stuffs in 1907-8. 

Report of Progress with Citrus Fruits. 

Infectious Anaemia of the Horse. 

Corn and Cotton Experiments for 1908. 

Report of Progress at the Troupe Substation. 

Effect of Salt Water on Rice. 

Commercial Fertilizers and Poisonous Insecticides in 1908-9. 
The Pecan Cas-z-Bearer. 

The Chemical Composition of Some Soils of Angelina, Brazoria, 


Texas Agricultural Experiment Station 25 


126. 


127. 
128. 
129. 
130. 
131. 
132. 


133. 
134. 


135. 
136. 
137. 
138. 
139. 
140. 
141, 


Cameron, Cherokee, Delta, Lamar, Hidalgo, Lavaca, Mont- 
gomery, Nacogdoches, ete., Counties. 

Active Phosphoric Acid and Its Relation to the Needs of the 
Soil For Phosphoric Acid in Pot Experiments. 

Commercial Feeding Stuffs. 

Cottonseed Meal as Human Food. 

Studies of the Ammonia-Soluble Organic Matter of the Soil. 
Alkali Soils; Irrigation Waters. 

Hog Feeding Experiments. 

Report of the Cooperative Forage Crop Work by the U. 8S. 
Department of Agriculture and Texas State Experiment Sta- 
tion at Chillicothe, 1909. 

Commercial Fertilizers. 

Report of the Director on the Establishment of the New State 
Stations. . 

Feeding Experiments with Steers and Hogs. 

Organic Phosphoric Acid. 

Alfalfa in Northwest Texas. 

Cooperative Fertilizer Experiments, 1908, 1909, 1910. 
Electrolysis of Humus Solutions. 

Commercial Fertilizers. 

Commercial Feeding Stuffs. 


The foregoing bulletins, 141 in number, were issued by the Station 
from its organization until the close of the fiscal year on August 31, 1911. 


The following list of bulletins, 178 in number, have been issued since 
the beginning of the fiscal year on September 1, 1911, down to the pres- 
ent date, or since the administration of the present Director of the Station 


System: 
Number: Title: 

142. Practical Information for Beginners in Beekeeping. 

143. Observations on European Agriculture. 

144. Culture of Cigar Leaf Tobacco in Texas. 

145. Active Potash of the Soil and Its Relations to Pot Experiments. 

146. Forms of Phosphorus in Cottonseed Meal. 

147. Digestion Experiments with Texas Hays and Fodders. 

148. Report on Experiments with Citrus Fruits at the Beeville Sub- 
station. 

149. Commercial Fertilizers in 1911-1912. 

150. Composition and Digestibility of the Ether-Extract of Hays 
and Fodders. 

151. Relation of the Total Nitrogen of the Soil to its Needs as 
Shown in Pot Experiments. 

152. The Heating of Corn Chops. 

153. A Test of the Relative Values of Cottonseed Meal and Cot- 
tonseed Hulls for Fattening Cattle. 

154. Commercial Fecding Stuffs. 
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155. 
156. 


ye 
158. 
159. 
160. 
161. 
162. 


163. 
164. 
165. 
166. 
167. 
168. 
169. 


170. 
ial 
172. 
173. 
174. 
175. 
176. 
Me 
178. 
ile) 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
Loo 
190, 


ISIE 
192. 
193. 
194. 
UG Wiy, 
196. 


The Ether-Extract and the Chloroform-Extract of Soils. 

The Phosphorus Compounds of Cottonseed Meal and Wheat 
Bran. 

Hog Cholera and Its Prevention. 

Investigations Pertaining to Texas Beekeeping. 

Steer Feeding. 

Commercial Fertilizers in 1912-13. 

The Composition of the Soils of South Texas. 

Composition and Digestibility of the Chloroform-Extract of 
Hays and Fodders. 

Digestion Experiments on Men with Cottonseed Meal. 
Commercial Feeding Stuffs. 

Ammonia-Soluble Inorganic Soil Colloids. 

Digestion Experiments with Texas Feeding Stuffs. 
Commercial Fertilizers and Their Use. 


“Commercial Fertilizers in 1913-14. 


The Total Fatty Acids and Other Ether-Soluble Constituents 
of Feedstuffs. 

Texas Feeding Stuffs: Their Composition and Utilization. 
Losses of Moisture and Plant Food by Percolation. 

Sudan Grass. 

The Composition of the Soils of the Texas Panhandle. 

The Effect of Organic Compounds in Pot Experiments. 
Distribution and Digestibility of the Pentosans of Feeds. 
Commercial Fertilizers in 1914-15. 

Commercial Feeding Stuffs 1914-15. 

Effect of the Additions on Availability of Soil Phosphates. 
The Harlequin Cabbage-Bug. 

The Turnip Louse. 

Oxidation of Organic Compounds in the Soil. 

Steer Feeding. 

Moisture Relations of Some Texas Soils. 

Cooperative Fertilizer Experiments with Corn 1908-1914. 

The Production Coefficient of Feeds. 

Fattening Lambs. 

Sprays and Spraying. 

Tile Drainage. 

The Composition of Cottonseed Meal and Cottonseed. 

The Effect of Additions on the Availability of Soil Potash, 
and the Preparation of Sugar Humus. 

The Composition of Rice and Its By-Products. 

Soils of Grayson, Lee, McLennan, Titus, and Tyler Counties. 
Commercial Fertilizers in 1915-16. 

Commercial Feeding Stuffs 1915-16. 

Japanese Sugar Cane as a Forage Crop. 

Digestibility of Sugars, Starches, and Pentosans of Rough- 
ages. 
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Progress Report of Substation No. 3, Angleton, Texas, 1909- 
1914. 


Feeding Baby Beeves. 


Progress Report, Texas Substation No. 6, Denton, Texas, 
1909-1914. 


Progress Report, Substation No. 4, Beaumont, Texas, 1909- 
1914, 


Peanut Meal and Ground Whole Pressed Peanuts for Hogs. 


Progress Report of Substation No. 12, Chillicothe, Texas, 
1905-1914. 

The productive Values of Some Texas Feeding Stuffs. 

The Recurving of Milo and Some Factors Influencing It. 
Sheep Breeding and Feeding. 

Poultry Feeds and Feeding Results. 

Poultry Houses and Poultry Equipment for Texas. 

The Fig in Texas. 

Progress Report, Substation No. 2, Troup, Texas, 1901-1914. 
Barns for Work Animals. 

Field Experiments with Crown Gall, 1913-17. 

The Availability of Phosphoric Acid in Rock Phosphate. 

The Composition of the Soils of South Central Texas. 
Progress Report, Substation No. 1, Beeville, Texas, 1910-14. 
Progress Report, Substation No. 5, Temple, Texas, 1910-14. 
Commercial Feeding Stuffs 1916-17. 

Commercial Fertilizers in 1916-17. 

Progress Report, Substation No. 7, Spur, Texas, 1909-14. 
Progress Report, Substation No. 8, Lubbock, Texas, 1909-1914. 
Egg Producing Values of Some Texas Feeding Stuffs. 
Progress Report, Substation No. 9, Pecos, Texas, 1910-1914. 
The Composition of Peanuts and Peanut By-Products. 
Effects of Lime and Carbonate of Lime on Acid Phosphate. 
The Influence of Peanuts and Rice Bran on the Quality of 
Pork. 

Cocoanut Meal versus Cottonseed Meal for Dairy Cows. 
Cooperative Soft Pork Investigations. ; 

Studies on the Harlequin Bug. 

Influence of Peanut Meal on the Quality of Pork. 

Experiments at Substation No. 8, Angleton, Texas, 1909-1916. 
Spacing of Rows of Corn and Its Effect on Grain Yield. 

The Beemoth or Waxworm. 

Mineral Requirements of Sheep. 

Commercial Fertilizers in 1917-1918. 

Commercial Feeding Stuffs in 1917-1918. 

Cooperative Fertilizer Experiments with Cotton, Corn, Sweet 
Potatoes, and Irish Potatoes, 1908-1917. 

Grain Sorghum Improvement. 
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237. 


238. 
239. 
240. 


241. 
242. 
243. 
244, 


245, 
246. 
247. 
248. 
249, 
250. 
251. 


252. 


253. 


254. 


255. 
256. 
257. 
258. 


259. 
260. 
261. 


262. 


263. 
264. 
265. 
266, 
267. 


268. 
269. 


270. 
271. 


Progress Report, Substation No. 11, Nacogdoches, Texas, 1909- 
1914. 


Dairy Cattle Feeding Experiments. 
Control of Weeds in Rice Fields. 
The Utilization of Yucca for the Maintenance of Cattle. 


Cotton Seed Meal. 

Hardening Peanut-Fed Hogs. 

The Needs of Texas Soils for Lime. 

Composition of the Soils of Archer, Franklin, and Harrison 
Counties. 

Feeding Values of Certain Texas Feeding Stuffs. 

Report of the First Texas National Egg-Laying Contest. 

The Chemical Composition of the Cotton Plant. 

Commercial Fertilizers in 1918-19. 

Field Diseases of the Sweet Potato in Texas. 

Storage and Storage Diseases of Sweet Potatoes in Texas. 
Commercial Feeding Stuffs September 1, 1918, to August 31, 
1919. 

Commercial Feeding Stuffs Registered for Sale in Texas, 
October 1, 1919. 

Report of Experiments at Substation No. 12, Chillicothe, 
Texas, 1915-1917. 

Report of Experiments at Substation No. 11, Nacogdoches, 
Texas, 1916-1918. 

Beekeeping for Beginners. 

The Cowpea Weevil. 

The Cotton or Melon Louse: Life-History Studies. 

Report of Experiments, Substation No. 4, Beaumont, Texas, 
1915-1918. 

Nitrification in Texas Soils. 

Wilts of the Watermelon and Related Crops. 

Diseases of Grains, Sorghums, and Millet, and Their Control 
in Texas. 

The Searing Iron versus the Knife for Docking or De-Tailing 
Lambs. 

Rations for Fattening Steers. 

Farm Records and Accounts. 

Commercial Fertilizers in 1919-1920. 

The Staple of Texas Cotton. 

The Relation of the Phosphoric Acid of the Soil to Pot Ex- 
periments. 

Commercial Feeding Stuffs: September 1, 1919, to August 
81, 1920) 

Grain Sorghums versus Corn for Fattening Lambs. 

A Study of the Black and the Yellow Molds of Ear Corn. 

The Salt or Sodium Chloride Content of Feeds. 
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272. 
273. 
274, 


275. 
276. 


277. 
278. 
279. 
280. 
281. 


282. 
283. 


284. 
285. 
286. 
287. 
288. 


289. 


290. 


291. 
292. 
293. 
294, 
295. 


296. 
297. 


298. 
299. 
300. 
301. 
302. 


303. 
304, 


305. 
306. 


The Chemical Composition of Texas Honey and Pecans. 

Pink Root Disease of Onions and Its Control in Texas. 

Cotton Variety Experiments, Substation No. 3, Angleton, 
Texas. 

Spur Feterita. 

Corn Variety Experiments, Substation No. 8, Angleton, Texas. 
Troup. 

Sweet Potato Fertilizer Experiments at Substation No. 2, 
Farm Tenantry in the United States. 

Type and Variability in Kafir. 

Commercial Fertilizers in 1920-1921. 

Commercial Feeding Stuffs: September 1, 1920, to August 31, 
1921. 

The Composition and Feeding Values of Wheat By-Products. 
The Relation of Soil Nitrogen, Nitrification, and Ammonifica- 
tion to Pot Experiments. 

Availability of Potash in Some Soil-Forming Minerals. 

Grain Sorghums Versus Corn for Fattening Lambs. 

Rice Bran for Fattening Hogs. 

Availability of Some Nitrogenous and Phosphatic Materials. 
Cotton Variety Experiments, 1912-1920, Substation No. 7, 
Spur, Texas. 

The Effect of Rock Phosphate Upon the Corn Possibility of 
the Phosphoric Acid of the Soil. 

Digestibility of the Sugars, Starches, Pentosans and Proteids 
of Some Feeding Stuffs. 

Digestion Experiments. 

The Blueweed and Its Eradication. 

Cultivation and Care of Trees on Texas Farms. 

Shelling Percentages in Grain Sorghum. 

Correlation Between External Body Characters and Annual 
Egg Production in White Leghorn Fowls. 

Grain Sorghums versus Corn for Fattening Baby Beeves. 
An Economic Study of a Typical Ranching Area on the Ed- 
wards Plateau of Texas. 

Commercial Fertilizers in 1921-22. 

Varieties of Cotton in Northwest Texas. 

Organic Constituents of the Soil. 

Soils of Bell, Jefferson, Smith, Taylor, and Webb Counties. 
The Needs of the Soils of Brazos and Jefferson Counties for 
Sulphur. 

Commercial Feeding Stuffs: September 1, 1921, to August 
Bill, UB pe 

The Fixation of Phosphoric Acid by the Soil. 

Swine Feeding Experiments. 

Grain Sorghums versus Corn for Fattening Lambs (Third 
Experiment). 
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307. Texas Root Rot of Cotton and Methods of Its Control. 

308. The Sweet Potato Weevil. 

309. I.  Fattening Steers on Cottonseed Meal and Hulls with and 

Without Corn. 

Il. The Influence of Age in Fattening Steers. 

310. The Interpretation of Correlation Data. 

311. The Influence of Individuality, Age, and Season Upon the 
Weights of Fleeces Produced by Range Sheep. 

312. Commercial Fertilizers in 1922-23. 

313. Rice Bran and Rice Polish for Growing and Fattening Pigs. 

314. Commercial Feeding Stuffs: September 1, 1922, to August 31, 
1923. 

315. Digestion Experiments with Oat By-Products and other Feeds, 
Report No. 7. 

316. The Soils of Brazos, Camp, Ellis, and Washington Counties. 

317. Comparative Influences of Various Protein Feeds on Laying 
Hens. 

818. The Relation Between Rents and Agricultural Land Values in 
Theory and in Practice. 

319. Field and Laboratory Notes on a Fatal Disease of Cattle Oc- 
curring on the Costal Plains of Texas (Loin Disease). 


It should be borne in mind that the editions of many of the earlier 
issues have been exhausted for a good many years. 


LANDS 


The following table shows the lands owned and operated by the Sta- 
tion System for agricultural research purposes: 


Designation Acres of land devoted to various uses 
Area | Cultivation Pasture Farmstead, 
jroadways, 
jand miscella- 
‘neous 
COUNASU EER AL TRIS seein eons ee 6585.07 1298.60 | 5082.27 | 159.2 
| | 
Wale Station Batm ....++s0 | #127 98 11 18 
Division of Veterinary Science. . *141 5 130 6 
Substation No. 1, Beeville ....| Uy 68.2 | 84.8 | 4 
BL OUD! (.aierares | 150 | 50 | 90 10 
8, Angleton ...| 157 51 | 100 6 
4. Beaumont ..| 100 60 30 10 
bs. Lemiplervisees 96 87 | 55 4 
6, Denton! . 2.4 | 209.92 168 84.92 i 
We Splat Galteine 406.35 104 292.35 | 10 
8, Lubbock ....| 160 | 109 41 | 10 
9, Balmorhea . . 200 68 120 12 
10, College Station  *%*901.8 212 | 674.8 | 15 
11, Nacogdoches. 82.5 33.4 B80 2 | 0 
12, Chillicothe .. 100 80 10 | 10 
14, Sonora Gisas « | 8452 65 | 8367 | 20 
15, Llano Grande | 100 95 | 3 | 2 
| : I 


*Ineluded in the main tract of Colleze land. 


**Includes 636 acres of the College’s main tract and 265.8 acres purchased later for 
research purposes, 
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Financial Support: 


The following is a chronological statement of the financial support re- 
ceived by the Texas Agricultural Experiment Station System, through 
Federal allotment and State appropriation, from its organization on Jan- 
uary 25, 1888, down to and including the State’s fiscal year ending August 
31, 1925: 


Federal funds State appropriations _ 

So — Hatch Adams Substations Main Station 
ISES oo wc $16,000) cece ee R00, cai: WONG. <a. even TOMS ts ovakuere eratae $ none 
AEBS SS ote. « TD OOS shasta on, 000s, aeasic.es TAOROW Sitetets ceiaun MONG coc ewer acaih te avons statis none 
LOOU. orale 4 LO UUOR Boe ne 10, O00 oat arice MOM Ee angietare sie. MON Giewetmenn cteucee evoraie ais none 
ape ee Th 0G os es a 5.000. Ses sus HOMES. oes oe ees TOTES us wrersys. Stave veiw! sca none 
La es 15,800). 2. sic as 15,000. 5. i MIOME Tas ae swiataerarere MOMS ces tin wie ae eset . none 
EROS wewvcece 15,000 

1894 .20,000 

EROB G5 as 17,500 

PROG %. cen « 17,500 

TOOTS. tetas 17,500 

1898 2 17,500 

1899 - 17,500 

1900 -17,500 

1901 -17,500 

1902 - 17,500 

EDGR 468 os 21,000 

ga pee 22,000 

1905 . -22,000 

£906. oO. 5 = 22,000 

1907 - 27,000 

ee 29,000 

1909 . -31,000 

1910 .58,000 

TORE ore ate 3 60,000 

BOA > recee 85,000 

1913 . -85,000 

SE ee 117,500 

1915 .- 117,500 

t326.., 4% 170,582 

bo eh eas 165,000 

LOLS ioe 260,856 

1919 224,970 

1920 . 222,540 

1921 SPR EA) 

1922 .. 281,535 

TOSS couse 227,985 

1924.....824,000 aeevelay eee ares ml 

DO 2G ten. ZLT O00 Msc ens EBD OO tare nb 00 Oli stecaaernat 84,009......4++-+ 183,000 


The following tabulation gives a comparison of the funds available 
for research purposes in Texas and those provided for similar purposes 
in ten other states representative of both very similar and widely dif- 
ferent agricultural conditions: 
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soe | bs 
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° 8 | ic) 
Paty ails atremtes 
< Oo lush 
2 fo ee 
Fa eas | 5 
pee hill 
° = | 
So | 


sed spun 


Wey 


880°98F | OGL PSGLYT |990° |862'899'F 

£69°Z6L | 0O89TS'6T 090° |¥ZL‘889'T 

9Z1‘°S0Z | 008°890'8Z 941° |068'086'2 

ZELOLs | 000'F89°LE VIO’ |288‘968'2 

LOT‘ZLS | O89‘TL9‘6S $80° |819‘06L‘T 

660°99@ | 099°8T8'°2s 160° |PLT‘8hS's 

G62‘68T | OF8*898‘ss T60° |L90‘'%89‘S 

G16'6 00F'8E8‘°SL OLS |Z9L'VEes 

984°S9T | 098‘9E8‘sg OTT” |L9S‘69L‘T 

OLOLIT | O82‘ LT9‘66 [280° |T98‘9Cr‘S 

G69'942 | 009'8L059% 890° |V68‘6SL'S 

er ea > saeco 

owe = 4 a | Ee | we 
S 9 | eo | od 

Lan | i= 

ol = | pe | ret a 2 

or ape | 5 ry |e ee 
3 4 Hy tettaslE |i Mes = 

| a > «0 | a 3 

Veena ° % S 

| w ie | | a 

| © | | 

| a | 

| | 

| 

SL eal Cr sa ea ee 
“T36T 


G9°808‘TTE 
jL9° LOS‘ TOT 
“009°64P 
‘OSV'IP 

“L8T‘6PVT 


onusAd 


88°683'T9 
T9°LEQ‘TS 
GZ L98‘'6L] 
66°698'TT 
LOLGE'VS 
IV LE8'6 


81°833'9 
06°386'28 
0” 8 P6901 
LZ200‘°SOT 


onusady 
24t0 


LU'619'02Z 
00°000'0% 
"SES09T 
Tg 
"628'F6 
“00G°VE 
“000‘01Z 
“1826 
“000'Z8 
"SLE‘LVL 
"298'G9% 


2781S 


sexo 


00°000°08 | 81 | 
00°000‘08 | € Buljoleg yynog 
00°000°02 | 6I | vueipuy| 
00°000°08| T | vIs.1005| 
00°000‘0€| ¢ Iddisstsstfq| 
00°000‘08 | @ | vureqe[y| 
00700008 | 8 ursu0ostM | 
00°000‘08| 9 e2uoZILy | 
00°000‘08| ¢ sesuey| 
00°000‘08 | T vrlusozyey| 
o0°000‘08 | 9T | oryqo| 
gaz 
Bo 
jeiepay 2481S 


suoiyvridoiddy 


‘oS ANN£ DNIGNA UVAA TVOSIA AHL YOA SNOIL 
“VIS LNGWIYddxXd TVENLTINOIOV AHL HO SHUNLIGNGAdXH GNV MYOM NO LYOddad ANV 
‘SALVLS NIVLYHO AO SNHLSAS NOILVLS LNGWIddd 


SOSN@O O0¢c6l HHL NO Casvad Sadan 


“sqe'yT 
“NO Y suoryeysqng A 
“dxq 


‘Splat 


| 
| 


“XH GHL AO SAWOONI 'IVLOL GNV ‘HLYOA OS GNV ‘LNVLIGVHNI Udd ‘WAVaA YAd SHNOONI DNIMOHS 


Texas Agricultural Experiment Station 33 


The foregoing table brings out, among other things, the following 
facts: 


1. The Texas Station, in large measure, is dependent upon direct 
State appropriations for its support. 

2. In comparison with the number of inhabitants in Texas, the funds 
per inhabitant for research work are very small. This is particularly 
pertinent because of the large proportion of the population of Texas which 
is strictly agriculture. It may be fairly said, therefore, that Texas in 
view of her southwestern and somewhat isolated condition and new prob- 
lems, is appropriating a very small amount of money per inhabitant for 
research in agriculture; the amount being approximately equivalent to 
those amounts available in South Carolina and Ohio; less than in Mis- 
sissippi, Wisconsin, and California, and about half as much as in Indiana 
and Kansas, and about one-fifth as much as in Arizona. 


38. In landed area, Texas is approximately 170 per cent, as large as 
California, and Texas is very much larger than any other state included 
in the table. Ohio, for instance, is spending one dollar in agricultural re- 
search for every sixty-five acres of land, and Indiana one dollar on every 
fifty acres, whereas in Texas only one dollar is spent on 558 acres. 


4, Farms and ranches in Texas are large. There is much “pioneer 
agriculture” in Texas. The Texas Station System alone is practically the 
leader in paying attention to ranch agriculture and ranch economics. 
There are many more farms in Texas than in any other state given in the 
table, yet on the average the expenditure per farm for research is very 
small, 71 cents for the average farm, whereas the State of California 
spends about three-and-one-half times as much, and Arizona nearly fif- 
teen times as much. 


5. Texas ranks first among the states mentioned in the value of ag- 
ricultural crops, not including livestock and livestock products in which 
she is likewise noted. Nevertheless, the other states spend a great deal 
more money for research, in comparison with the value of their agricultural 
crops, than Texas. As the contribution of research to crop values is well 
known, it might be stated that this situation is due to the efficient serv- 
ice rendered per dollar invested. The pressing need of the solution of the 
problems now under investigation and those not as yet studied is all the 
more reason for the conclusion that further expenditure for research in 
Texas would be abundantly justified. 


6. The usefulness of the substation method of conducting investiga- 
tions dealing with subjects having regional applications is not a ques- 
tion in Texas, which, large as it is, would have many more of these out- 
lying laboratories, or substations, if the State were to devote proportion- 
ately the same amount of money or the same attention to them as is done 
in some of the smaller states, notably Ohio, California, Wisconsin, Mis- 
sissippi, and South Carolina. 

Viewed in the light of an investment, it is apparent that agricul- 
tural research in Texas is lacking in financial support in proportion to 
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the efficiency with which it is conducted, the results secured, the area and 
the size of the State, and the importance placed upon this kind of work in 
other states. 


Personnel: 


The personnel of the staff of the Texas Agricultural Experiment Sta- 
tion System, including the duties, the educational training and the expe- 
rience of each worker, will be found in the following table: 
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Salaries of Station workers are in alignment with those paid by the 
other major divisions of the College for corresponding types and char- 
acters of work. It has been the policy of the research branch, however, 
not to adhere absolutely to a basic salary schedule, and consequently some 
of the workers receive slightly larger and some receive somewhat smaller 
salaries than indicated by the basic schedule, depending upon the amount 
and character of the work performed by the individual. 


It should be explained that the time put in by each and every research 
worker is full time, with no relation whatever to the hours of classroom 
work in the teaching divisions of the College. It is significant that in this 
organization the entire time of all the employees is devoted to research 
and the administration of research. While a certain amount of control 
duty is shown, it should be noted that nearly all workers assigned to con- 
trol work put in their entire time on that class of duty. This means that 
such regulatory work as is done by the Station System is administered 
aside and apart from research, by a separate corps of specialists, though 
under the immediate direction of the research agency. The tabulation 
further shows practically no teaching duty is performed by the regular 
research staff members. Summarizing the present duties of the research 
staff, therefore, it is apparent that the members of the staff of the Texas Ag- 
ricultural Experiment Station System are devoting their full time and en- 
ergy exclusively to research in agriculture. 


Referring to educational training of the members of the research staff, 
if will be noted from the tabulation that there are the following degrecs 
represented 


Pip wee ee tema re ete 6 
DOVER ILS clase terres a eae 4 
Mae Ane ela On at of axe 3 
Me Saar ace rr 12 
BPD Sear iteeeiete Or ae 45 


It is shown that the workers received their training in diverse insti- 
tutions, thus indicating a lack of what might be termed “inbreeding” in 
educational training, and that a given man’s training has been in keeping 
with the line of research which he is now pursuing. Summarizing the 
educational training of the workers, it might be stated that the research 
workers in the present organization have received good training at leading 
institutions, and that they have been selected with respect to training re- 
ceived along the special lines of work to be pursued. 

As to experience, it will be noted that many of the men have had years 
of experience in research, but that they, as a rule, have had comparatively 
little experience in teaching or other branches of educational work. In 
other words, these men have specialized in research and are perhaps better 
fitted for this class of service than any other. 


At the present time there are on the staff of ‘the Texas Agricultural 
Experiment Station 48 men who devote their entire time to research, and 
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yet the public demand for additional lines of work has not been satisfied. 
If, as often claimed, a teacher should devote one-sixth of his time to re- 
search and five-sixths to teaching, and teachers were required to do all 
the research work of the institution, not less than 279 teachers so employed 
would be required in the College, which is a larger number than the Col- 
lege needs, as is indicated by the fact that this number is greater than 
the total number of teachers and research workers now employed through- 
out the institution. Yet it is doubtful if 279 teachers, devoting one-sixth 
of their time to research, would be as efficient as one-sixth of that num- 
ber of workers, devoting all their time to research, because their time 
would not be continuous, and, therefore, their work would not be so 
effective. 

The tabulation shows that nine teachers in the College are devoting 
some of their time to research projects under the terms of cooperative 
_ agreements existing. 

Attention should be called to the non-technical staff, a very necessary 
and vital part of the organization, inasmuch as a large portion of the 
time of these workers is consumed by duties directly relating to research 
and very closely approaching a character of effort that would be classed 
as actual research. It will be seen that most of the members of this non- 
technical staff are high-school and business or commercial college grad- 
uates and many of them have had years of experience in their lines of 
work. 
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THE LOWER RIO GRANDE VALLEY OF TEXAS 
by 


AG le POGhsen ive Seman. (Oy 
Chief, Division of Horticulture 


The College receives hundreds of inquiries annually in regard to the 
Lower Rio Grande Valley. In order that the information gathered in lo- 
eating the citrus station might be available to prospective settlers, a part 
of the data upon which the Board made its decision has been summarized 
in the following pages.’ 

The Thirty-eighth Legislature made an appropriation for the estab- 
lishment of a citrus experiment station in the Lower Rio Grande Valley 
of Texas. The location of the station was placed in the hands of the 
Board of Directors of the A. and M. College, who called upon the President 
of the College and the Director of the Texas Agricultural Experiment Sta- 
tion System for scientific information so that the new station might be lo- 
cated in such a manner as to best serve the needs of that section. After 
a close inspection of the most desirable of the numerous sites offered, the 
Board selected a tract of 100 acres of fine Victoria sandy loam, at Llano 
Grande, a switch on the Sam Fordyce branch of the St. L. B. & M. 
railroad and on the highway from Weslaco to Mercedes. 


General Consideration 


The Lower Rio Grande Valley is generally understood to be the south- 
ernmost part of the state lying along the Rio Grande from the Gulf of 
Mexico west for 75 to 80 miles. It has a width varying from 25 to 30 
miles diminishing to practically nothing. The most of this area is now sub- 
ject to irrigation and would probably be greatly extended if a gravity 
system of irrigation were installed. 

The surface of the “Valley” is nearly flat but with a gentle slope from 
the northwest to the southeast. The slope is said to be about 18 inches to 
the mile as an average but certain areas along the streams have more fall 
than those further away. The elevation above sea level is about 30 feet 
at Brownsville, 55 feet at San Benito, and 65 feet at Mercedes and at Mis- 
sion. 

The “Valley” floor has several levels that are generally spoken of as 
“lifts” in irrigation. The different levels are not clearly shown from 
Brownsville east to the Gulf, but westward they are more or less pro- 
nounced. This difference calls for “lifting” the irrigation water a second 
or third time in some areas and so adds to the cost of operation. 

Owing to the flat surface, natural drainage is poor over large areas. 
The surface bordering the streams being higher than the inter-stream 


1JIn preparing their reports for the Board of Directors, the College executives called 
upon the following specialists for information: A. B. Conner, agronomy; R. G. Hemphill, 
U. S. Irrigation Engineer; A. T. Potts, horticulture; H. H. Bennett, W. T. Carter, M. 
W. Beck, and B. H. Hendrickson, soils 
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areas, the water tends to flow away from the natural outlets. The higher 
areas are usually composed of coarser-textured soils and therefore have 
fairly good drainage. The flat areas are composed of finer-textured 
soils such as silty clays and clays (heavier soil) so that the downward 
movement of the water is slow. There being only a very slight natural 
slope, the land drains very slowly so that a high water-table may result. 
Such a condition may be largely or entirely prevented or corrected by 
proper drainage districts. Poor drainage of irrigated land has resulted in 
injury to crops near canals. This, coupled with over-irrigation, has caused 
considerable areas to accumulate sufficient alkali to be injurious to crops. 
Surface ditching and tile drains, where used, have lowered the ground 
water level and alkali content. 


The “first bottom” of the Rio Grande overflows occasionally. The old 
alluvial soils away from the river bottom are also largely overflowed at 
times from the Rio Grande. Some levees have been constructed in places 
and have prevented, to some extent, damage from overflows. Definite plans 
have also been made by Hidalgo County, and at this time are being con- 
sidered in Cameron County, for permanent flood control. 


Soils 


The soils of the Lower Rio Grande Valley range from light sand to 
heavy clay. For the most part the color is dark though there are res- 
tricted areas having a brownish, redish, or grayish cast. Detailed soil 
surveys of Cameron and Hidalgo counties are now in course of prepara- 
tion and should be available within a few months. The soils of the Val- 
ley are very productive and suited to a wide range of crops. Contrary to 
the usual opinion, some of the heavier soils have proved to be especially 
adapted to vegetable crops. Citrus fruits are found growing well upon 
nearly all types. Special attention is given to root stocks and drainage 
upon the heavier soils. General farm crops are grown extensively upon 
all the types of agricultural land. 

W. T. Carter has made the following classification of Valley soils 
according to origin and position: 

1. Flat lands of the Coastal Beach, including dune sand and adjacent 
prairie, whether marsh or semi-marsh in character. 

2. Recent alluvial soils, or first bottom lands along the Rio Grande. 

8. Old Alluvial soils of the Rio Grande delta. 

4. Coastal prairie soils. 

The flat lands of the Coastal Beach belong mainly to the Lomalto 
series and are not considered as agricultural lands at this time. 

The recent alluvial soils along the Rio Grande are not extensive. They 
have fairly good drainage and are productive. They are of the Rio Grande 
soil series and occur only as narrow strips along recent channels. 

The old alluvial soils of the Rio Grande delta occur in a fan-shaped 
area some 10 or 15 miles wide near the Gulf and extend up the river or 
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westward, in an ever narrowing band from near Harlingen to Sam 
Fordyce. In Southern Hidalgo County, before reaching Sam Fordyee, 
these soils appear to take a first bottom position along the Rio Grande 
several feet below the Coastal prairie bench. East of Hidalgo County the 
old alluvial soils merge imperceptibly into the Coast Prairie soils with 
little change in topography. 

There are several soil series in this area. Laredo, Cameron, and two 
or three new series. They are naturally very fertile, but some are not 
susceptible to profitable agricultural development under present drain- 
age conditions. The Laredo silty clay loam produces good yields of all 
the crops grown in this region and is not difficult to work. The Laredo 
clay is poorly drained and more difficult to cultivate. The Cameron soil 
and the soils of the new series are heavy, poorly drained, dark soils but 
productive when properly handled. 

The soils of the coast prairie are of two series principally; the Vic- 
toria series and the Brennan series. These two soil types are very much 
alike. The Victoria soils are darker in color, as a general thing, than the 
Brennan. The Brennan contains more lime and probably has less or- 
ganic matter. 

The Victoria soils occur extensively from Harlingen to the eastern 
part of Texas along the Coast Prairie. The Victoria fine sandy loam oc- 
curs extensively in northern Cameron and eastern Hidalgo county. It is 
a brown fine sandy loam, underlaid at 6 to 15 inches by a brown or gray- 
ish clay or clay loam which is penetrable, though not porous or leachy. 
Drainage is fairly good. Excellent crops of all kinds suited to the region 
were found growing on this soil. All tests for alkali showed a very small 
amount. 

The Brennan series of soils occur extensively in Hidalgo County., 
They are light brown to grayish in color and have clay or clay loam sub- 
soil gray in color and are quite calcareous. They frequently have poorer 
drainage than the Victoria soils. The fine sandy loam and the loam of 
this series seem especially adapted to citrus fruits, and produce good 
yields of all other Valley crops. As a rule this series shows very low 
alkali content. 

The Victoria series of soils represent the largest area in the Valley 
followed probably by the Brennan series. Of each of these the fine sandy 
loam phase is most extensive. 


Climatic Conditions 


The average rainfall at Brownsville for a period of fifty years is 24.15 
inches; at Raymondville for a period of ten years, 24.07 inches; at San 
Benito for two years, 26.36 inches; at Harlingen for four years, 22.71 
inches; at Mercedes for eight years, 21.80 inches and at Mission for two 
years, 9.85 inches. These records have not extended over a sufficently 
long time to be dependable except in the cases of Brownsville, Raymond- 
ville, and perhaps Mercedes. Taking the record of annual precipitation 
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at Brownsville for the fifty-year period and interpolating the annual rain- 
fall at San Benito, Harlingen, Mercedes, and Mission, based on the rec- 
ords for the year 1922, we arrive at an estimate of the rainfall which 
seems to be quite accurate in its general application to the region. .These 
figures are as follows, including Brownsville for ay years and Raymond- 
ville for ten years: 


Browns Villes mor catdese cere eior eke seteneleesrs 24.15 inches 
MATER ENICO ete haa Oe te ace ee ee 21.92 inches 
Earlineens eloa« siasiaale siete setter ovo 22.15 inches 
UAV INON CEVILLG, whores rey ies eee a eatatennest eee 24.07 inches 
Mercedes tei. cs atusuts eben, coe tae nents 16.91 inches 
MASSON terete Poti cpesciica tea ttaetecianerses 14,38 inches 


These results show that the rainfall is approximtely 24 inches along 
the coast line and decreases rapidly westward, the 20-inch line being lo- 
cated approximately at Mercedes. 

The Atlas of American Agriculture, United States Department of 
Agriculture, Part 2, on climate, prepared by the Weather Bureau in 1922, 
in discussing precipitation and humidity, approximately corroborates these 
figures, arriving at an estimate of the rainfall from figures taken from 
a large number of stations at different points and for different numbers of 
years. It shows that the 20-inch rainfall line runs approximately north 
and south and passes near Mercedes. 


The distribution of the rainfall is a matter of great importance to 
the agriculture even in an irrigated section. The publication referred to 
above shows that the rainfall in the Lower Rio Grande Valley, ranging 
from 12 to 15 inches, comes within the average warm season, that is, from 
April to September. The average winter precipitation (December, January, 
and February) is two to four inches. The average spring precipitation 
(March, April, and May) is four to six inches in the western part of the 
Lower Valley, and six to eight inches along the eastern coast line. The ay- 
erage summer precipitation (June, July, and August) is six to eight inches 
in the Central Valley,—four to six inches elsewhere. The average fall pre- 
cipitation (September, October, and November) is from six to eight inches, 
except along the coast line, where the precipitation runs from eight to ten 
inches during this period. 

The precipitation in the region is quite variable, as is shown by the 
1922 rainfall at Brownsville, amounting to 38.69 inches, as compared with 
the 50-year average of 24.15 inches. 

The humidity of the region is of importance to the periealiure of the 
section, not only in its relation to crop production, but as well in the re- 
lation of comfort to animal life. Much of this region has the humidity 
common to the Gulf Coast at all seasons of the year, but in the western 
part of this region more distant from the Gulf Coast the humidity is 
somewhat less, but even there it is greater than that commonly found in 
Central Eastern Texas. 

Hail is very rare in the Lower Rio Grande Valley. 
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Frost is liable to occur every year in the western part of the Valley, 
but at Brownsville, according to the Atlas of American Agriculture, Part 
2, Section 1, “Frost and the Growing Season,” it is liable to occur about 
one year out of two. Frost is highly variable in the Lower Rio Grande 
Valley, as it is all through the South. 


The length of the growing season in the whole of the Rio Grande 
Valley is comparable with the length of the growing season in Florida. 

The prevailing winds for the Rio Grande Valley are quite consistently 
from the southeast. 

The mean temperature of the Lower Rio Grande Valley is 72 to 74 
degrees, being influenced by the winds, which come from the Gulf. 


The southeast winds are more effective near the coast, so that that 
region is cooler in summer and slightly warmer in winter than points up: 
the Valley. This difference of a few degrees in winter temperature is to 
be considered in the production of crops tender to cold. 


Cold Periods 


With our present knowledge it seems that the occasional cold spells: 
that visit the Lower Rio Grande Valley are the limiting factor in citrus: 
production. This area is as favored in this regard as the Central citrus 
area of either Florida or California. The temperature data shown in the 
accompanying charts were compiled from the records of the Weather Bu- 
reau and cover a sufficient period of time to be dependable. 

Eustis is in Lake County, Florida, in the lake region so famous for 
its citrus production. Redlands, California, is in the southwest corner of 
San Bernardino County, 60 miles east of Los Angeles. Brownsville is in 
Cameron County and a little east and south of the present citrus center 
of Texas. 


A study of these tables should be of interest to any one engaged in or 
thinking of becoming engaged in the growing of winter vegetables or sub- 
tropical fruits. For a period of 31 years, the Eustis records show a tem- 
perature of 32° F. or lower, 159 times, or an average of 5.12 times per 
year. The 16-year record for Redlands showed 32° F. or below, 218 times 
or an average of 13.62 times per year. The 28-year record for Brownsville 
showed a temperature of 32° F. or below, 101 times or an average of 3.52 
times per year. From the standpoint of actual freedom from frost, it 
would seem that the Lower Rio Grande Valley is more favored than either 
of the two areas compared. 


On the other hand, neither of the sections mentioned has had as severe 
cold periods as the Texas area. On February 13, 1899, the temperature at 
Brownsville dropped to 12° F. and it is said every citrus tree in the state, 
except those having protection, was killed to the ground. This same cold 
wave gave Eustis 17° F., which lacks only 1° of being the coldest period 
there. In December, 1894, Eustis reported 16° F. and in February, 1895, 
the same. This double freeze killed practically all citrus in the state and 
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moved the center of the industry many miles to the south. The Redlands 
office shows January, 1913, had ten days with a temperature of 32° F. or 
lower. The lowest temperature was recorded as 18° F. on January 7. 


Not only does the absolute minimum have a bearing upon the injury, 
but the duration of the cold has a decided effect. The Texas cold pe- 
riod of February, 1899, lasted from February 7 to February 14 with sev- 
eral very severe nights. The general weather conditions following a 
freeze affect the recovery of the crop. The Satsuma section of southern 
Alabama is thought to have been more severely damaged during the past 
winter by continued cold following a severe freeze than by the freeze 
proper. An early freeze in the fall is usually more injurious than the same 
temperature later when the fruit has been harvested and the trees are less 
active. 


A COMPARISON OF THE DAYS WITH TEMPERATURE 32° OR BELOW 
IN THE CITRUS AREAS OF CALIFORNIA, 
FLORIDA, AND TEXAS 


Hustis, Lake County, Florida 


1892—Jan. 4, 30°. Jan. 8, 32°. Dec. 28, 31°. Dec. 29, 30°. 1893— 
Apia 7 ee deingalilsnhos rales ees Sieve WIGR aiken dingy, 2a lena 
21, 31°. Jan. 22, 31°. Mar. 5, 80°. 1894—Dec. 28, 31°. Dec. 29, 16>. . Dec. 
20) 2lea, 1895—Jans i BO MebeseiiGe Webeg: Ai’. Mebs 10.295. tebe ie 
29°. Dec. 6, 80°. -Dec. 142-31. Deciv3l; 32°." 1896—Jan. 5, 29>. “lane 
Grol Mebad Sie2. heb. 22. 00>, | L897 —Jan. (oa sed ame 2a pcb aene atte 
29, 25°. 1898—Jan, 2,25°. Jan. 3, 26°. Heb. 2, 28°. Dec. 12, 32°. 1899— 
Heba deel.) Neb. len lies NebswAa iin. Mehe lboaa.8 Mar Socom ec 
20, ele.) 1900 —Jan. 2, 80°. dam, so, 2ocn dane 40a0s 7s dane SOleo me eee noes 
31°. Heb, 18, 24°. Web. 19, 29°. 1901—Feb. 24, 31°. Hebi 2b, Si-s) Mar: 
(ole Dec. Le. ol... Dec, do, 208. Decw2t. an secs 22.120 se oOe 
JANGloncen. wan, tao a Janeen one: GC ual aces DOCwe ino Ope 
Jan. 13, 31°. Meb.18, 81°. iNov. 28) 26°.) Dec, 27, 80>. 1904 —_Dec, 29) 82". 
Dec. 30, 30°. 1905—Jan. 5, 27°. Jan. 8, 29°. Jan. 9, 30°. Jan. 17; 30°: 
gan, 26; 205. Jan. 27, 21°. Jan. 28, 21°. fanse29, 328° eb. 16. 20r. 
1906—Mar. 1, 82°. Dec. 24, 25°. Dec. 25, 26°. Dec. 27, 24°. 1907—Dec. 
5, 82°. 1908—Jan. 15, 30°. Jan, 25, 29°. Feb. 3, 29°. Feb. 21, 80° 1909— 
Jan, Bh, 26 eb. 2b. Dec 27, sl “Dec, 80) 227 a sec. alee O10 —— 
Jan. 1, 60°. Jan. 23,28". Jan. 80, 82>. Beb, 2) 8l> “Rebs 1428 Dea 
8, 60°, ~Dec.4) 82°75 Dee 8, Bl Deer O. S275 Deere olen Olt an, 
b, 29°. Dec. t, 31°. 1912—Jan. 1b, 32°) Jan. 116) 80°: sJan. 17.80". aan. 
UB;coaee Heb. O) Sl eb 6, sh we MeDnids Glues Mobm Onvo L wamelicbeel sso aa 
Feb. 28, 32°. 1913—None, 1914—Nov. 21, 28°. Dec. 12, 28°. 1915—Mar. 
7p, ol. Man 25..32°. Dec. 1s2, Decrls, dlls Decrees. SoU ce LOlG—lebs 
116.3825 Web. 16,80". Keb. 20, 802. 9 Mariiali(eo lets Decale camel ON 
Jan, 12, 31°. Meb. 8, 22°. Heb. 420°. Meb: G6. 282) Pebaie 2s .beby tie 
B2°. Nov. 25, 81°. Dees 10,28". Dav. 11, 200. Dess 10.30... set ou. 
a0"; Dee, 81, 28°. 1918 —Jane 1, 2b Jany 2. 2377 Jans 2) 28.8 ane 5: 
25°. Jan. 8, 82°. Jan, 10, 82°. Jan. 18, (29% es Jans ia 26) an. 20) ee 4 
Jan. 24, 30°. 1919—Jan. 4, 81°. Jan. 5, 30°. Jan, 6, 27°. Jan: 7, 82°. Feb. 
11, 30°. 1920—Jan. 5, 31°. Jan. 6, 32°. Feb. 17, 28°. Feb. 28, 30°. Mar. 
2, 28°. Mar. 7, 32°. Mar. 8, 82°. 1921—None. 1922—Jan. 29, 30°. Feb. 
8, 32°. 1923—Feb. 19, 29°. 
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Redlands, California 


1906—Mar, 1, 29°.) Apr. 2, 32°. Nov. 19, 29°. - Nov. 20, 31°. Nov: 
Dow ReUNOVS BOs 2S) eNO W A (ole ENOVs DOs acne HNO ZO. 2oben | NOVES Os 
Ve Otto. ale Sil SIE shag ih, Piso) ein Bae lei oy allen diewale ale). 
30°. Feb. 27, 32°. 1908—Feb. 14, 29°.. Nov. 24, 31°. Nov. 28, 82°. Nov. 
Deon DWece La esl eu DEC. 25) se DECndo. 25) = Dec. 20, 300. Dec: 
23, 29%. Dec, 24, 32>. 1909—Jan. 24, 32°. Feb. 23, 32°. Mar: 12, 30>. 
Wacw4. 2ou8 WEG os oie. Heche 6s cle met, Lo-2sey Lec: 9 2icne Dec 
wepO.. Deca abe B20 Dece 26. oUs.se Dec 27, .o200 LOL Jane sioaro2e. 
Page OA alle os ts eal OOM A aio alle op OUm mer aivelios 
Boge ans SOr ee any lO en Nebo jeiiee Cues OUR MED a lOmoilaee 
Heb. 17, 31°. Feb. 18, 81° 1911—Jan,. 1, 29°. Jan, 12; 80°. © Jan. 18) 
BOs. Heb. 17) olen eb 28. 335.) L912-—Jany le 32). Jane, 28) Keb. 26; 
30s. PRE BA Deve, as sy 4 ID Yee, PAL, BHI. DY ABE ahs IDYevo. WA, GPA. 
Peew76, 29°.) Dees Ai 29. Deca 2s oly ee 1913-—ans Da Slow Jani On 22). 
Spans ARG acy, Ess — Sieh, WEI WA Glew. I DHS. aoe rally, Allee AEM ale 
i GUE. Aleite VRB aus dein BEM RE. iNeloy Petes lene al, eps leh 
25, 32°. 1914—Dec. 13, 31°. Dec. 14, 29°. Dec. 15, 30°. 1915—Jan. 17, 
Se, iin GIs BME) inves il, BPS INVon Tl, Gy - ID NS PO. De. Mf 
SOs Ween 21, ol Dec o0ser ec. ol. 200.) 1916— Jani, 326 Jane LL 
7o- ane Lee ae Dane lo o0 ANE OO, sole JANol, 2c NOVELS, 
Bl oeNGVo it 2O ee CC (eal tL) CCuic won me DCC ON 2 Ona Decu LO sn ourc 
Derweii s5t Dec. ea lol. we Dec cD aoUr te DeCw 2 Gan Oc m DCC wait a Sins 
Deen 25 olen Dees Nola LOl7—— Jano oleae udan Aw Oo ame neal Garo a 
She Dy Ss Je i, AilesPon ein, BA 05 deta VEL, POP. ie; eae BHU, dewalt. 
es) sees ewe Bil Bye ile al BMI s. Tso, 4, el Aine IRS at ANE 
14, 32°. Mar. 15, 31°. Mar. 16, 32°. 1918—Jan. 11, 32°. Jan. 21, 31°. 
Tei. GEE ile “Wei ay Bikers eka, Yash ataon  diehd, ZADh VAC”, alanine SKN Byles 
ewe tol hepa 2 pecc beh Lon sOr mee, 2os olen eC. Jou.) Dec, 
Asp Bil. TBO ATG BVie, . BbYGs oie eis, Dyes al, ye I eva Ths Pali 
Jan. 2, 25°. Jan. 3, 32°. Jan. 14, 31°. Feb. 21, 32°. Feb. 25, 31°. Feb. 
Cimocism OVE fon a OV 2S noo INO ZO a eNO VaioOsso Lam DeGe 
UG) Bee. Uber es I IPA ean i PA Aid ty PAD) co HEN Py A a8 BIEN 
UO oUt An, lon Son IAM Dy Ose Od lO oa) a INOVe Os olin, = NOVE 
Zig oO se Wee. by ace Wes Oea0e, | Deey Tjnclivs Decisc, alae Lec. 9; 
32. Dec, 13, 30>. Dee: 20,62 . ) Dec. 21, 30... Dee, 22, 31. -1921—Jank 
Po ease coe latin Lonsy eae Monee rat Uomo ae alee, 
31°, Jan. 24, 29°. Jan. 25, 32°. Feb. 8, 81°. -Feb. 15, 30°. Feb. 16, 
30°. Feb. 18, 32°. Apr. 6, 32°. Apr. 14, 31°. Nov. 18, 29°. Nov. 19, 
Ble Dee anon tool — Jane Aol se JANy Om Oo «0 Jans 12, oo «esas 
(6h Sian Ake AU AUC, Ahan Whe “ai boleae DA Me icine Ae AM og  IEMOle 
UEP OU samen ocr ies ool ale 20, eoace mallee oils Une heb: 
eee CD te aC Oma ec Oe Men A aoie shied Dy OU ee bn dis, ame 
Wkiee OF BASS Wie Py Wel Nhe ney ate | UMiEhigg a0 collie, IMME ES UN ee) 
Mar. 13, 32°. Mar. 18, 31°. Apr. 6, 31°. 


Brownsville, Texas 


1893—Jan, 19,.27-. . 1894—Dec, 28; 27>. Dec, 29, 27°. Feb. 22,272. 
1895—ebus, 22 a Heb. Lived, sie, 140200. Heb, 16). 22°. 5 maby oye 
22°. Feb. 25, 25°. Feb. 7, 27°. 1896—Nov. 29, 31°. Nov. 30, 30°. 1897— 
Dec. 4, 3i-) Dec 2 sl’. Dec, si, 30s 189s—Dec, 5, 32°. Dec. 6, .32>2 
Ded, 10,3 9) Dee il, Biles Weer 12) 38248 1899——Jiant 1, 327. Jan, 2) 820. 
Ben Gecvcn eben 240, Hei Owabe. mieby 1216.5 Nebs to. l2n. heb. 
14, 18°. 1900—Feb. 17, 31°. Feb. 18, 27°. Dec. 29, 32°. Dec. 31, 25°. 
191 Jane Ieee aero Anon oO a oan. Iieoo 7. dane, Los soe 
Jan eo0 Be. Hebi 285s Hebs we, 30>. Web) 14, 25>. Web. 23),27°. Nove 
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14, 31°. Nov. 15, 28°.* 1902—Feb. 1, 29°. Feb. 2, 30°. 1903—Feb. 16, 
26°. 1904—Jan. 28, 32°. 1905—Jan. 14, 32°. Jan. 15, 30°. Feb. 13, 22°: 
Feb. 14, 28°. 1906—Jan. 23, 30°. Feb. 8, 32°. 1909—Jan. 12, 28°. Jan. 
18, 80°. Feb. 16, 29°. 1910—Jan. 7, 30°. Feb. 18, 32°. 1911—Jan. 3, 28°. 
Jan..4, 21°) 1912 —Jan, 7, 81° 9. Jan. 8, 327.0 Jan. 9, 627. oJen 12, o0e 
Jan. 13, 24°. Feb: 4, 29°. Feb..5, 30°. Feb. 6, 27°: Feb. 7%, 30°. 1913—— 
Jan. 7, 30°. Jan. 8, 31°. 1914—Jan. 31, 30°. Feb. 25, 30°. .1915—Jan- 
25, 30°. 1916—Jan. 17, 30°. Feb. 2, 30°. 1917—Feb. 2, 24°. Mar. 5, 
$1°. Dect 80, 242) Dec? 31) 8125) 1918 Jane 11, 25°35" Jan: 12,726" seep: 
De slg, 1919 Jan. 3,325.) Jane 4, 247. dane, 50 Jan. OOO meg. 
Ogn 39e°) Dec. 295825. 11920——Maries, o2:. sINOv. lG,.o2e-6 DEG e AS eam 
Dec. 29, 32°. 1921—None. 1922—-Mar. 1, 31°. Mar. 2, 32°. Mar. 3, 32°. 
Mar, 4531 2.09238=—Heb, b..o1c Heb. 6. a2) « 


Irrigation and Drainage 


Where irrigation is practiced, land drainage sooner of later becomes 
a paramount problem. This is now true to some extent in the Lower Rio 
Grande Valley. Although there are no authentic records of the rise of 
ground water available, it would seem that the statements of old set- 
tlers as to the depth of water obtainable in wells should be considered. 
This together with the fact that water was occasionally encountered in 
six-foot soil-sampling, would indicate that the water table is slowly rising 
in some sections of the irrigated area. 


This entire area, having very little slope, will have to receive careful 
attention to its drainage. Being so closely associated with irrigation, 
drainage should be considered at the same time. 


The following paragraph is summarized from a report by Mr. R. G. 
Hemphill, U. S. Irrigation Engineer. 


From a standpoint of irrigation and drainage, the selection of a piece 
of agricultural land should be based upon the following considerations: 


An adequate water supply in the river. 
A right to divert that supply. 


An irrigation system with pumps, canals, structures, and so forth, of 
proper size and fit condition to carry the water from the river to 
all land under the canal at all times and without delay. 


Taxes and water charges which can be borne by the land. 
A uniform soil which will irrigate and drain satisfactorily. 
A land’surface which may be brought to a uniform moderate slope. 


A location with reference to main canal and lateral which will permit 
water to be measured and used with the least interference from 
others. 


Satisfactory ground-water conditions and a drainage outlet conven- 
iently near. 


Proper surface drainage. 
Freedom from overflow during floods. 


*Several freezes in December 1901, but temperature record unreliable. 


Without attempting to discuss all of these points in detail a brief 
statement will be made in regard to some of them. 


There are so many factors affecting the amounts of water used by 
different crops that no definite figures can be given. The following, how- 
ever, seem to be the best estimates for the conditions in the Rio Grande 
Valley available at this time. They are based upon reports of the Texas 
Board of Water Engineers and the practice of growers. The amounts are 
in inches and include rainfall and irrigation during the crop season. 


Water Used by Crops 


Crop Inches 
OPT Be Baa) Oe Oa abrores serrate 16—20 
COTEO Ti sacttasinue Winter ones fofosereinis: sich erm « 14—17 
SOGSMU NU eee oie ney terre eee 8—10 
Cabbare areas ani eon cena bares 16—20 
AGEECIR CO eisur eee ae oe ROE atlas 10—14 
Ganlitlow ern ccrarievicro uae Gann cae 12-116 
fWevorksyteres We Myce Rect initad cid th Re eee oes e 14_17 
IS CCES hee ec eke ence Cane ee beet on eters 10—14 
CATE OCS ernie ois Rieter tate ito 10—14 
SHAM DCANS es cota. wadesays byes 10—12 
Sugar "Cane heh dcusene ie eit ae eas 55—60 
Rhodes@orasse acme cet sos 6— 8 
CERI UR saaeudacd tn somite ay Rack a 35—45 


In irrigation farming the contours of the land are of greater im- 
portance than in a non-irrigated section. On this account considerable 
expense is sometimes involved in preparing land for water that had not 
been anticipated. For best results the land should have -a moderate, uni- 
form slope of one to two feet per hundred feet. There are also found 
occasional small isolated areas that are too high for irrigation without an 
additional lift. ; 


Variable soil will cause an unequal percolation of the irrigation water. 
This may cause one area to receive excess water in order to properly ir- 
rigate a less permeable area under the same furrows. 


Surface drainage should receive attention. There are few areas of 
any extent that do not have small depressions that tend to hold water. 
Surface ditches on the farm and a permanent outlet for this surplus 
water should receive attention. 


There is a flat charge made by the district upon all land within the 
area subject to irrigation. The charge varies somewhat with the district, 
but will probably average around $3.50 per acre per annum whether the 
land is cultivated or not. This flat rate is to cover the upkeep upon canals, 
pumping plants, interest upon bonds or investment, and so forth. In ad- 
dition to this there is a fixed charge of about $1.50 for each irrigation. The 
amount of water used each time does not affect the rate. This practice 
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has given rise to the excessive use of water, which is a needless ex- 
pense to the district and frequently a cause of loss to the growers. In the 
long run a system of meters and a charge for the amount of water actually 
used will be found most satisfactory for all interests. 


The accumulation of soluble salts or “alkali” is a natural consequence 
of irrigation in a semi-arid region.with inadequate under-drainage. These 
salts are brought up from deep in the soil and left near the surface as the 
water evaporates. The river water used for irrigation does not usually 
contain dangerous amounts of alkali. * At this time the areas of soil con- 
taining dangerous amounts of alkali are small. The principal deleterious 
salt found is sodium chloride. There seems to be little of the sodium 
carbonate or sodium sulphate. 


Some investigators give the limit of tolerance of plants for different 
alkali salts in the soil as follows 


Sodium Sulina tee eee 1.00 per cent 
Sodium .@hlondel sae .50 per cent 
Sodium Carbonate ________ .05 per cent 


There is, however, considerable variation in the tolerance of different 
crops to alkali. 

The Bureau of Soils states “Soil containing from .60 to 1.00 per 
cent. of total soluble salts is almost worthless for general farming and 
fruit growing.” 

The following shows some of the results of a number of tests made on 
various soils in Cameron and Hidalgo Counties recently by a soil survey 
party using a wheatstone bridge to determine total soluble salts. They 
are higher than the average and in some cases were not considered as 
agricultural lands. 


*Rio Grande Soils (first bottom). .llto 18% 


aredomSollssee= 22s 2 wee O8to .26%,and in seepage spot 2.43% 
Gamenonasolls ee) ee = aes ee, 21to .65%,and in seepage spot 1.09% 
Olmito Soils (low swales) ~----_ .82to 1.83%, and in seepage spot 1.70% 
SEhal laxcbabh fo tevonlNsy) As Ce So eee .30%, and in seepage spot .73% 
Valehallivabescvol peyowillis, 3 ee oe 35 % 

Victoria fine sandy loam —_______ 15% 

Wictoria clay (Osi as eae ee ee A3% 

Je yotNalatehoMkothinly eee Sep a os 06% 


Brennan loam, a water-logged flat 
land near canal 


These results seem to indicate that all the soils of this region will 
contain too much alkali in time under conditions of irrigation without 
drainage, but it seems that there is less danger in the Victoria and Bren- 
nan fine sandy loams than in the heavier soils. The Rio Grande soils of 


*The names of soil series (types) do not necessarily refer to any place having 
the same name. 
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the first bottom along the river also show only small amounts of alkali 
in the tests made, owing to overflows which keep the salts washed out and 
on account of comparatively fair drainage. 


General Crop Adaptation 


There is a wide range of crops grown in the Lower Rio Grande Val- 
ley. This is due to the natural fertility of the soil, climate, and the ,water 
supply. Cotton, corn, broom corn, sugar cane, alfalfa, sweet clover, cow- 
peas, velvet beans, Rhodes grass, Sudan grass, the sorghums, citrus and 
other subtropical fruits, and practically all of the vegetables seem to find 
a congenial home. The strictly temperate-zone fruits such as apples and 
cherries, do not do well. Certain varieties of grapes, peaches, plums, 
apricots, and pears seem well adapted, though not extensively grown at 
this time. 

Advantage is taken of the mild winter climate to produce such crops 
as cabbage, beets, carrots, onions, and lettuce which withstand a few de- 
grees of cold. They are generally followed on the same land by cotton, 
corn, or broom corn, or by pepper, tomato, squash, or other summer veg- 
etables. The cropping system used is one that keeps the land busy for 
the greater part of the year. This is essential with high-priced land and 
high overhead expenses. 

Cotton, corn, the sorghums, and similar crops, give high yields of 
good quality, but are not generally profitable, unless more than one crop 
can be taken from the land in a year. High-priced land calls for crops 
of high unit value. At this time such crops are confined to the vege- 
table and citrus fruits or to specialized enterprises. Cotton, however, is 
a crop that fits well into most Valley cropping systems, because of its 
climatic adaptation and small water requirements, and will doubtless be 
more extensively grown. 

It is thought there are about 1,500,000 citrus trees in the Lower Rio 
Grande Valley. The total of all citrus fruit shipments for 1923 and 1924 
was about 72,000 boxes, most of which was grapefruit. Most of the 
trees are young, but there are some of sufficient age to indicate that the 
soil and climate are well adapted to this crop if properly handled. 

At this time vegetables are probably the most profitable of the crops 
grown in the Valley. Several thousand cars of cabbage, beets, carrots, 
lettuce, potatoes, melons, and mixed vegetables, move out of the Valley 
each winter and early spring. Most of these reach the great consuming 
centers of the northern Mississippi Valley. Most of the vegetables are 
grown on rather an extensive scale so that wholesale methods of culture 
and harvest are used. 

Poultry, dairying, swine, and other phases of livestock production are 
being rapidly developed and should find a place upon all properly diver- 
sified farms. 
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SYNOPSIS 


While producing queens for use in experimental work various systems 
and methods of queen rearing were practiced. Modifications have been 
made and gradually a fixed system has been developed which makes pro- 
duction of pedigreed queens convenient and easy, giving to the breeder or 
beekeeper greater opportunity for improving his stock through selection 
and line breeding. 


Selection of a colony from which the breeding queen shall be pro- 
duced is based on the disposition and honey-gathering ability of the desired 
queen’s sisters. Productiveness is judged by the ability of the queen in 
the colony selected to produce i6 to 20 frames of brood. 


The cell-building colony is so manipulated as to cause it to approximate 
as nearly as possible the condition of a colony preparing to swarm, and 
then of a colony that has swarmed. 


In the preparation of cell frames, wooden cell-cups are attached to 
cross bars. The royal jelly, sometimes difficult to obtain, may be taken 
when abundant, and stored, even from one season to another, and then di- 
luted and used for priming queen cells. 


A chronological chart shows the life conditions that take place and the 
manipulations to be practiced in a mating colony during a season. At the 
time when observation is made to determine if the queen is laying, the 
brood of the queen occupying the mating colony just previously is observed 
and the purity of her mating recorded. 


The natural enemies which frequent queen yards may be controlled with 
little difficulty and the loss of many queens prevented. 


A man with fifty colonies of bees with which to run a queen yard 
should produce one hundred queens every twenty-one days. 
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H. B. Parks, B. S., Apiculturist 
A. H. Alex, B. S., Queen Breeder 


During the course of the investigations being conducted at the Apicul- 
tural Research Laboratory of the Texas Agricultural Experiment Station 
more than eleven hundred well bred queens have been raised. The object 
of this production has been to obtain data on the process of queen de- 
velopment and on the improvement of stock by selection, cross breeding 
and line breeding. In connection with this work, various methods of queen 
rearing have been tried. In attempting to minimize labor and expense and 
get the largest returns in number of queens produced, the existing methods 
were modified and a new system devised using a one-brood method. In 
this system only the brood of the last queen to occupy the mating colony 
emerges during the presence of the new or succeeding queen. Notes are 
taken on the purity of mating of the last queen as indicated by the 
emerging brood, and at the same time observations are made on the lay- 
ing of the new queen. 

The success obtained in producing laying queens has been such that the 
authors feel justified in presenting the details of this system to the beekeep- 
ers of Texas. It can be used by those who wish to produce queens in 
quantity or adapted to use of those who desire to produce queens for their 
own apiaries or to experiment in queen breeding. 

The special publications on this subject are few in number, most of 
the information on queen rearing being found in short articles widely 
scattered through beekeeping journals and general works on beekeeping. 
This literature has been a source of the material from which this system 
was devised. 

The method of procedure which is used at the Laboratory has been 
given without the discussion of possible variations, as the use of any varia- 
tion in method might produce conditions that would render the system 
unsuccessful. If the queen breeder tries this system and it does not fit 
his conditions he has the basis on which to make such adaptations as will 
meet his needs, ; ; 

The raising of queen bees is interesting and profitable work. It will 
well repay any beekeeper owning one hundred or more stands of bees to 
maintain a small queen yard, as this will enable him to secure a stock of 
young well bred queens at the time he needs them. 

There is no diyision of agricultural science that requires closer ad- 
herence to a system and more attention to the minute details than does 
queen rearing. A single wrong step or a delay of an hour in an operation 
may upset the routine and interfere with the production of a whole set of 
cells. Commercial queen breeding on a large scale should not be attempt- 
ed by anyone who has had no experience. Every year brings on a new crop 
of commercial queen breeders, but only a very few remain in the business 
for years. The failure is usually due to the fact that the breeder does not 
adhere to system in his work and is negligent in his business methods. 
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SELECTION OF YARD SITE 


Commercial queen rearing is a speeding up of the natural method used 
by the bees. It is made necessary by the demand for young queens to be 
used in swarm control, for increasing artificially the number of colonies, 
and for stock improvement. Every step taken in the process must be car- 
ried out as nearly as possible under the same conditions as exist in the 
hive when the same operation occurs naturally. 

Location: The first and greatest requirement of a queen yard is ac- 
cessibility. It must be so located that the operator can be there, no matter 
what the weather, at the required time. If one can choose his location 
he should follow the teachings of nature. Cell-building occurs naturally 
and to the greatest extent during a time of light but continued honey flow. 
So in choosing a location, select, if possible, a place where no heavy flows 
occur but where light flows continue all summer. If possible it should be 
located at a distance of several miles from other apiaries, as an aid in 
securing pure mating. Bee trees and stray swarms in the neighborhood 
should be destroyed or cared for properly. A water supply is a necessity. 


EQUIPMENT 


House: A house is a necessity. This should be large enough to pro- 
vide storage for extra equipment, as well as working space; about 16 x 24 
feet is a convenient size. The house should be well constructed, bee-and 
wind-tight, and provided with plenty of windows and a stove. It should 


Figure 1—When a division board is used, two mating colonies can occupy one hive body. 
The inner cover is sawed through lengthwise and strips are nailed to the bottom 
board allowing entrance to each side but at opposite ends 
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also be provided with a work bench and carpenter vise, a table, and a desk 
for business papers and records. The best table is one about 2 1-2 feet 
wide by 5 feet long, high enough to work at when standing, strong in con- 
struction yet not so heavy but that it may be moved easily so as to take 
advantage of the light. All of the transferring of larvae should be done 
in the house to protect the young brood from cold in spring and from heat 
in summer. A stove is necessary during cool weather. The temperature 
in the room should never be below 80 degrees F. when one is transferring 
larvae or when queen cells are being handled. 

Breeding Colonies: These should be housed in two-story ten-frame 
hives. Add supers as needed. The action of these large normal colonies 
will often influence the beekeeper’s opinion of a breeding queen. When 
a breeding queen is eliminated the hive can be used as a cell-builder until 
a new queen is put into it. 

Cell Building Colonies: These must be strong colonies headed by young 
queens and housed in two-story ten-frame hives. The reason for the ten 
frames will be found under “Operation”. There should be one cell-building 
colony for every 35 cells needed at one time, so that a number of such 
colonies must be at hand from which to make a selection. These colonies, 
though divided later for the process of cell-building, are regarded as units 
throughout the season, for they are returned to their original size and 
condition at intervals of about six weeks. 

Mating Hives: These are standard eight-frame hives with metal roof 
covers. The hive body is divided into two parts of four frames each by a 
tight board division nailed into place; the inner cover is sawed through 
lengthwise so that either side can be opened independently. The bottom 


Figure 2—Frame with cross bars showing queen cells ready to be transferred to mating 
colonies 
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board has additional strips nailed to it so as to allow an entrance to each 
side but at opposite ends (See Figure 1): The advantages of this mating hive 
are the ease of manipulation of frames and the fact that upon the removal 
of the division board the two parts can be united into one colony for the 
winter. : 

Cell Frames: Use the standard brood frame. Fasten in three cross 
bars: thin bottom bars cut to the desired length are best. These should 
have only one nail in each end so that the bars can be turned when trans- 
ferring is in process. These three bars should be one inch, three and one- 
fourth inches, and five and one-half inches, respectively, from the bottom 
side of the top bar (See Figure 2). 

Nursery Frames and Cages: Use the Standard sizes sold by the deal- 
ers. While they are not altogether satisfactory they fill the place better 
than many so-called improved forms (See Figure 3). 


Figure 8—Carrier for cell protectors in foreground, spiral cell protectors and nursery 
cages; nursery cages in frame in background 

Transferring Tools: The tools needed are several transferring needles, 

a jelly spoon, a small heavy dark-colored glass container for the diluted 

royal jelly, several heavy colored-glass salve jars for storing royal jelly, and 
also a few medicine droppers (See Figure 4). 
OPERATION 

Selection of Breeder: After the breeding yard has been put in shape, 

the vital step in queen raising is the selection of a colony from which the 

breeding queen shall be produced. Not only the queen, but the workers of 


the colony, must be considered When choosing the colony investigate the 
following points: 
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Figure 4—Frame partially prepared for cell-building colony; wooden cell-cup holders, 
wax cups, cell stick, jar for mixing royal jelly and water, medicine dropper, jar for 
storing royal jelly, transferring needles and jelly spoon are shown 


Color: Since there is no such thing as a standard color for any race of 
bees, the queen breeder can choose the color he likes, and by careful selec- 
tion he can in a few years establish a well-defined strain of his chosen type. 
He must see that the worker bees in the chosen colony are uniform in color. 


Disposition: In judging for disposition the workers must be considered. 
They should be gentle on the combs when the hive is worked and not in- 
clined to “run” or “boil” over. It is to be remembered, however, that the 
ability to protect the hive is an asset in bees. Colonies that are too gen- 
tle seldom produce much honey, as they are the constant victims of pre- 
dacious insects, animals, and sneak-thieves. In fact, beekeepers living 
in the suburbs of large cities or in locations far from houses are breeding 
bees that are “stingers” to obviate the loss of honey and of whole colonies 
by theft. 


Productiveness: This is judged by the performance of the queen in the 
colony selected. It is desirable to use a young breeding queen before she 
has had time in which to make a record for egg-laying and no breeding 
queen should be chosen whose mother did not produce 16 to 20 frames of 
brood in the period of her maximum egg-laying ability and maintain this 
peak for some time. 

Honey-Gathering Ability: This may be judged by the activity of the 
workers produced by the queen’s mother. These workers should be the kind 
that start work early in the morning, go directly from and return directly 
to the hive and take advantage of every honey flow. In fact, the colony 
must be of a very superior type. 
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Other Characteristics: There are many other characteristics that might 
be discussed, but because their value is largely a matter of personal opin- 
ion they are omitted. ; 

Breeding Queen’s Colony: The breeding queen should be the head of 
a colony in a ten-frame, two-story hive. She should be given all the at- 
tention and aid possible. This colony should be located near the house, 
so there will be no chilling or overheating of larvae in carrying combs 
back and forth. It should stand in a well-drained spot and where an um- 
brella or canvas can be used on rainy days. 


Figure 5—A suitable colony to select for a cell-builder is one that has much brood and 
a heavy population of bees 


Preparation of Cell-Building Colony: The first active step in the process 
of queen raising is the preparation of the cell-building colony (Figure 5). 
The object is to put a colony of bees in as nearly as possible the condition 
of a colony preparing to swarm. The following extra equipment is neces- 
sary: a super or hive body with wire cloth fastened over the bottom, a 
bottom board, and a cover. Select for the cell-builder a colony that has 
much brood in both stories and a heavy population of bees. Place the 
extra bottom board about three feet distant and facing the same way 
as the cell-builder. The wire-bottomed body or super is then placed on this 
bottom board screen downward. Now divide the cell-building colony, plac- 
ing one body on the super or hive body with the screened bottom (Figure 
6). In this portion of the cell-building colony put the large proportion of 
unsealed brood, the queen, and the bees which adhere to these combs. The 
object of the screen is to prevent the bees from returning to the old stand 
and, by providing room and ventilation during this confinement, to avoid 
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Figure 6—Give a large proportion of unsealed brood and the queen to the new colony; 
the original portion of the cell builder should have a large amount of sealed brood, 
an abundance of young bees, and no queen 


smothering during hot weather. After three days the screened body is re- 
moved and the entrance arranged to suit the weather. By this time the 
bees will be fairly accustomed to their new location and little drifting will 
occur. In the hive body on the original stand put nine frames of comb 
arranged as follows: first or outside comb, honey and pollen; second, third 
and fourth, sealed brood; fifth, unsealed brood; sixth and seventh, sealed 
brood; eighth, honey and pollen; and ninth, an empty comb (Figure 7). 
All the bees adhering to these combs should be left on them. These bees 
with the field force should be equal to a strong colony. If these bees do not 
crowd the hive body, additional bees from the queenright portion should 
be added. The queenright portion need have only sufficient bees to take 
care of its brood and queen. This arrangement puts the queenless portion 
on the original stand in a condition similar to that which exists in a hive 
that has just swarmed, i. e., no queen, an abundance of young bees, a large 
amount of sealed brood, and very little unsealed brood. The frame of 
unsealed brood in the center is to attract the young bees to the center of 
the hive. Give this colony a five pound can-feeder of sugar syrup, one 
part of sugar to one part of water, at the time the cell-builder is prepared 
and refill the feed can as often as the bees take the syrup. The feed can is 
placed in an empty super as shown in Figure 8. 

Preparation of Cell Frames: Three days after its preparation the cell- 
builder is ready to receive the cells. The first step in this process is to 
fasten the wooden cell-cups to the cross bars of the cell frame. This is 
done by laying the frame flat on the table, turning the bars flat with the 
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Figure 7—Arrangement of frames for cell-building colony 


table-top and sticking the wooden cell-cups to the bar with a small piece 
of soft beeswax or by dipping the end of the cups in molten wax. Place 12 
or 16 cells to each cross bar. Let the distance between these cell-cups be 
about 7-8 of an inch from center to center. Commence about 2 inches 
from the end of the bar and by using the spacing and number given above, 
a 2-inch space is left at the other end. Four years of experience have 
shown that it does not pay to put cells nearer the ends of the bars. In 
early spring, use not more than 12 cells on a bar. As the season advances, 


Figure 8—When the cell-building colony is prepared, give the bees a five-pound can 
feeder of equal parts sugar and water 
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the number may be increased from 14 to 16 cells (see Figure 2). Now fasten 
the wax cells into the wooden cell-cups by pushing the former into place 
with a small piece of wood about the size of a lead pencil, which has the 
end cut to fit the inside of the wax cell. When the wax cells are in place, 
they are ready to receive the royal jelly. 

Royal Jelly: Well developed queen cells will be found on some of the 
combs in the cell-builder. Remove the larvae and scrape out the royal 
jelly with the steel jelly spoon. Be sure and find every queen cell and 
take all the jelly, storing it in a small opaque jar. There are times in 
mid-summer when it is very difficult to obtain this jelly, but with this 
method of storing, it may be kept from one season to another. Should it 
become dry, moisten with water and it will serve as well as when first 
taken from a cell. 

Priming Queen Cells: After procuring the royal jelly, take a small 
amount, about one-half teaspoonful, which is enough for one frame, and 
put it into a small glass jar. This container should be a small wide-mouth- 
ed jar, dark in color and having a capacity of about two fluid ounces. Put 
in the same amount of water with the aid of a medicine dropper and mix 
thoroughly. Then add more water but not so much that when the cell is 
turned into its natural position the diluted jelly will run out. A drop of 
this jelly mixture may now be placed in each cup of the frame by means 
of the medicine dropper. 

Transferring Larvae: Remove from the breeding colony a comb that 
has a large number of newly hatched larvae. After the bees have been 
carefully brushed off, the comb is carried into the house. Then, while 
resting the comb on edge near the cell frame, a tooth pick with the end 
slightly bent or a transferring needle is used for removing a larva from 
its parent cell to one of the cells just prepared. Larvae that are just be- 
ginning to show the larval form are best. After all the cells are filled, 
carefully pick up the cell frame and turn the cell bars so that the cells 
have the opening pointing directly downward. This frame is then placed 
in the cell-building colony, occupying the space formerly filled by the 
frame of unsealed brood, which is now removed. Frames thus removed 
are placed in a partly-filled hive body on some colony where they will 
receive proper care. ‘ 

Emergency Cells: Four days after starting these cells, prepare and 
start a second set, using only two cross bars. These are the emergency 
cells to take the place of failures among the cells or virgins of the first 
lot. When the emergency frame is ready, place it in the same cell-builder 
so that there is a comb of sealed brood between it and the first frame of 
cells. At this time again look over the combs and remove any stray queen 
cells. 

Preparing Mating Colonies: Ten days after the cells are started they 
are ready to put into the mating colonies; so on the ninth day the mating 
colonies should be made up. Where possible, it is well to make up these 
colonies from an apiary at a distance from the queen yard. Each colony 
should have three frames, one with some pollen and honey, one with much 
honey, and one with mostly sealed brood. There should be bees enough 
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to cover the three frames. As the operator wishes to know constantly its 
condition, each mating colony should be numbered and the condition re- 
corded. A 

Indicators: A system of markers is used in order to tell at a glance 
the condition of the mating colony at the last examination without the 
necessity of referring to notes. Almost every beekeeper devises his own 
system, and he should adhere to it if it supplies the information he wishes. 
In the Station Laboratory Queen Yard a simple device is used to facilitate 
examination and shows the presence of (a) queen cell, (b) virgin queen, 
(c) laying queen, and (d) queenless condition. The device should stay 
where placed and in addition be visible at considerable distance. 

Introducing Queen Cells: During the tenth day remove the cell frame 
from the cell-builder. Have a supply of spiral cell protectors at hand in 
the house. Take one of the cell protectors in the left hand, large end up, 
and with the right hand remove a good cell by detaching the wooden base 
from the bar. Place the cell in the protector so that the end of the cell 
is over the small opening and the wooden base closes the upper opening. 
Cells should not be handled roughly or exposed to extremes of tempera- 
ture. A rack for carrying the cells similar to that shown in Figure 38, 
will be found to be very convenient. One of the protectors with its cell 
is then placed in each mating colony just at the upper edge of the brood 
ring and below the honey ring. This is a favorite location for natural 
cells and has proved to be the best location for those that are introduced. 

Use of Emergency Cells: In four days the emergency cells should be 
removed from the cell-building colonies and the virgins from the first lot 
will have emerged in the mating colonies. Go through the mating colonies 
and mark those in which the virgin has failed to emerge, has been lost, 
or is not suitable. In these hives place the emergency cells in protectors and 
introduce as described above. A few of the cells should be kept in nursery 
cages and the resultant virgins used to replace other failures in cells or 
later losses of virgins (see Figure 3). 

Examining for Young Queens: Ten days after emergence the virgins 
should be laying. It is well to go through the hives on this day and mark 
those containing laying queens. If queens are being raised for sale or to 
put into your own hives they are now ready to be removed. There are 
several advantages in allowing the queen to stay in the colony twenty-one 
days from the date the cell was placed in the hive. In these few extra days 
the queen will lay a sufficient number of eggs to keep up the strength of 
the mating colony and thus make the one colony raise queens all summer. 
And by the end of the twenty-one days one can tell whether or not the 
queen is a drone layer. 

Care of Cell-Building Colonies: When the emergency cells are taken 
out of the cell-building portion and the cell frame is removed, place back 
a cell the same as in introducing a cell into a mating colony. 

In this manner the cell-builder will have a laying queen in due time. 
By this time the queenright portion will have built up to almost normal 
strength. There will now be two fair colonies of bees, each with a laying 
queen. If the old queen shows signs of failure she may be discarded and 
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her colony united with the former cell-building portion, now a queenright 
colony. If on the other hand the old queen is satisfactory and the young 
queen is to be used elsewhere, her colony after her removal can be united 
with the colony containing the old queen. This uniting should be done five 
weeks after the cell-building colony was prepared. Six weeks after pre- 
paring the cell-builder the first time, the colony will be in condition to use 
again. If the colony is handled in this manner nothing is lost by having a 
portion of the colony queenless for a time because during the remainder of 
the time there will be two laying queens to restock the colony. An addi- 
tional advantage is that an extra queen is produced. 


CAGING AND SHIPPING QUEENS* 


Cage: Queens sold up to June 15th can be sent safely in short-distance 
shipping cages but after that date long distance cages should be used. 
Cages can be bought at about one-half what it cost to make them. 

Queen Candy: This is a mixture of honey and pulverized sugar used 
as food for the queen and her escort during shipment. Only experience 
can give the knowledge of candy making. The following is a recipe for 
making it, but only the making of many batches will enable one to pro- 
duce a satisfactory candy: “Select a light colored honey and work a small 
amount of it into pulverized sugar until a thick dough is produced. This 
dough should be thick enough not to stick to the fingers and yet not dry 
enough to crumble. It must be soft enough for the bees to use and not soft 


Figure 9—Catch and hold the queen by the wings 


enough to smear them.” Where one pound, or more, is to be made at a time 
the job can quickly and easily be done by running the honey and sugar 
through a common kitchen food-grinder. First pour the honey and sugar 
at the same time into the hopper of the grinder. This mixture will prob- 
ably be too thin; so sprinkle with pulverized sugar and run through again, 
repeating if necessary, until the desired consistency is obtained. 


*U. S. Postal Regulations on shipping queen bees: “Queen bees and their attendant 
bees, when accompanied with a copy of a certificate of the current year from a state 
or government apiary inspector to the effect that the apiary from which said queen bees 
are shipped is free from disease or by a copy of a statement by the beekeeper made 
before a notary public or other officer having a seal that the honey used in making the 
candy used in the queen mailing cage has been diluted and boiled in a closed vessel.” 
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Provisioning Cages: Do not buy cages nailed and provisioned. The 
candy in such cages is probably dried out. In provisioning cages fill the 
compartment lined with paraffin. Pack the candy firmly and see that the 
exit hole is well filled. Remove any surplus with a knife. Lay the wax paper 
over the candy and tack the screen wire over this. Prepare cages for 
shipment only a short time before shipping. 


Caging Queens: Remove the frame with the queen from the mating 
colony and place it end up against the live; catch the queen by the wings 
and gently force her into the cage as shown in Figures 9 and 10. Now catch 
in like manner ten to fourteen workers for short-distance cages, and double 
the number for long-distance cages, and place with the queen. 


Figure 10—Manner of placing queen in mailing cage 


Mailing: See that the perforated metal end is fastened on with four 
8-8 inch wire nails. The address card plainly and correctly written and 
having your return address on the end of the card is attached by means 
of 1-4 inch wire nails. Be sure that a Bill of Health is glued to the bottom 
side of the cage, Without this certificate the Post Office will not receive 
queen bees. To obtain such certificate, application for inspection should 
be made to the State Entomologist, State Apiary Inspector, or correspond- 
ing official of the state from which shipment is made. Where several 
cages go to one address only one address card and bill of health is neces- 
sary. Place cages in convenient piles and tie together with frame wire. 
As queen bees now go by parcel post, see that neither the stamp nor the 
bill of health is pasted over the wire, as many mail clerks rule that this 
seals the package and mark it first-class matter. If possible to select 
the time, start the queens in the evening, as they will then cover most of 
the trip in the cool of night. 


By looking at the calendar suggested on page 15, it will be seen 
that the next cells are ready to be removed from the cell-builder the day 
after shipping the queens and the breeder is at the beginning of his second 
lot of queens. 
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TABLE 1 
CALENDAR SHOWING DATES OF ALL OPERATIONS IN THE ONE-BROOD 
SYSTEM USED DURING 1923 
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Records: It is well for every queen breeder to keep a record of his 
operations and business transactions. A pocket note book properly kept 
will tell the queen raiser the condition of his mating colonies. A desk 
book should have full details regarding the orders, remittances, and ship- 
ment of all queens. It is a good plan for the queen breeder to adopt a set 
of rules for replacing queens that are not satisfactory to the customers. 
One well known rule is to replace only those queens that are returned in un- 
opened cages. As an aid in knowing if the cage is unopened, it should be 
marked before shipping and the number of escorts should always be the 
same for the same type of cage. Another rule is not to guarantee the 
safe delivery of queens when they have to travel a long way on a motor 
route. While many such shipped queens do get through it is not the fault 
of the queen breeder when a queen arrives at the destination dead. 


CARE OF STOCK IN MATING COLONY 


When for any reason the stock of bees becomes so weakened in num- 
bers that they cannot care for the brood, exchange a comb for one with the 
adhering bees from a strong colony. It is seldom that any fighting occurs. 
When the mating colony becomes too strong in bees, remove a frame with 
the bees and unite this frame by the paper method with a full colony. 

Where queens are kept in a mating colony more than 10 days after they 
have been mated, which may occur in any method of rearing, there is a 
great possibility that they will abscond shortly after egg-laying begins, es- 
pecially in summer. To obviate this, put an entrance guard made of queen 
excluder as soon as the queen is found to be laying. This little operation 
will save the queen breeder many dollars in the course of a season. ~ 
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Wintering Mating Colonies: The mating colonies winter best as full 
colonies; so as soon as the last queens are shipped, unite the double mating 
colonies by the proper method. In a week’s time these can be put together 
either in two eight-frame or two ten-frame bodies. As soon as this opera- 
tion is over, the beekeeper should see that the united colony has stores for 
the winter. 


ENEMIES 


In Texas the enemies of the queen breeder are spiders, grasshoppers, 
scorpions, and robber flies. All spiders in and near the mating colony 
should be killed. Make it a practice to swat every spider, and also kill every 
scorpion. The grasshoppers that prey on bees are large gray cricket-like 
insects and should not be allowed to take up their abode around the hive. 
Among insects, robber flies are probably the greatest catchers of queens. 
The greatest thief is the red and yellow or red and black robber fly or bee- 
hawk (Deromyia angustipennis Hine). This monster is very common in 
Southwest Texas and reports from many queen breeders show that in late 
summer nearly fifty percent of the virgin queens are killed by robber flies. 


TABLE 2 
QUEEN PRODUCTION AND ROBBER FLIES AT THE QUEEN YARD OF THE 
APICULTURAL LABORATORY 


No. Queens Produced No Robber Flies Killed 


June 28 76 
July 19 56 
July 20 858 
July 21 105 
July 22 20 
Aug. 9 81 483 


Number of mating Colonies 84 


The decline in production of queens during July was undoubtedly large- 
ly due to loss of virgins as a result of the depredations of the robber flies. 
One such instance was observed on July 19 when the mating colonies were 
examined. On the following three days 483 robber flies were killed and ex- 
amination August 9 of the next lot of queens showed 81 queens to be 
present, nearly 50 per cent more than were produced in July. 

Observations at the Apicultural Laboratory show that robber flies sel- 
dom range over more than two or three acres. If they are numerous and 
the loss of virgin queens becomes noticeable, two or three hours spent swat- 
ting the flies on each of two days will almost end the trouble. Observa- 
tions made during the remainder of the season showed that the flies did 
not again increase in number. The ease with which the robber flies can be 
controlled is surprising. If the killing occurs after July 15 it is not prob- 
able that it will have to be repeated. The robber flies are long-lived insects 
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and the main brood emerges before July 15. These flies are attracted to 
the yard by the bees and the females lay their eggs in the dirt around the 
hives. These eggs hatch into wireworm-like larvae that pass the winter 
a few inches under the surface of the soil of the queen yard, emerging 
as full grown robber flies the next summer. Thus the menace of robber 
flies becomes greater year by year, unless something is done. Wet seasons 
are the queen breeder’s friend, as dampness of the soil kills many of the 
worms. It is probable that where it can be done it would well repay any 
queen breeder bothered with robber flies to cultivate the surface of his queen 
yard during the winter. 
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APPLICATIONS OF THE SYSTEM 


In the one-brood system a man with 50 colonies of bees with which to 
run a queen yard may use them as follows: 2 breeding colonies, 10 colonies 
for cell-builders and reserve, and 38 colonies to stock the mating hives. 
These should properly stock 115 such mating hives. If this yard is properly 
managed it should produce 100 queens every 21 days. The calendar, page 
15, and the chart, page 18, are for the guidance of those who wish 
to use this system. A study of the calendar will show that the operations 
are repeated every 3 weeks. These operations have been fully described. 
To set the dates for any year, state the date of beginning in the upper 
left-hand corner. Then by adding the periods which are given you may 
find the next date. The chart visualizes the operations of the queen breed- 
er for the season. A seeming drawback to the one-brood system is that 
all the queens must be removed at one time. This, however, is offset by 
the fact that the beekeeper is not employed every day and such a plan al- 
lows him to combine the operations of removing one set of queens and that 
of testing the purity of mating of the former set. 

It can thus be seen that the beekeeper who. wishes to have queens for 
shipping every week can apply the same system by having a similar sched- 
ule beginning the same day of each week. This will be found to be a sav- 
ing in operation, as there will be no need of emergency cells and nursery 
cages. When 2 or more lots are run a week, it will require 2 men to take 
care of the work, as this means an output of 100 or more queens per week. 
Between April 15 and October 15 such an arrangement is economical and 
will well repay the beekeeper who devotes his entire time to queen rearing. 

This system has been tested thoroughly in the State Apicultural Re- 
search Laboratory Queen Yard and the following results that were ob- 
tained show the advantages of this method of operation: 90 per cent of the 
cells given were completed by cell-builders; 92 percent of the completed cells 
produced virgins; and 89 percent of the mating colonies produced laying 
queens. 


SUPPLEMENTAL LITERATURE SUGGESTED 


There have been several publications issued on this subject by the 
U. S. Department of Agriculture, but none of these is available at the 
present time. 

“Scientific Queen Rearing’’ by G. M. Doolittle 

“Practical Queen Rearing’ by Frank C. Pellett 


“Queen Rearing Simplified” by Jay Smith 
“Modern Queen Rearing” by Mel T. Prichard 
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FOREWORD 


This Circular contains a report of the inspec- 
tion work carried on under the Texas Foulbrood Law 
during the period 1910 to 1923, inclusive. Descrip- 
tions of the more important brood diseases and adult 
diseases of bees are also given as well as comparisons 
of the brood diseases in order to facilitate indentifica- 


tion. 


The Pee and Wax Moth 


The Wax moth is not a disease but is a menace to weak colonies and may be avoided 
by careful attention. 
1. Worker 2. Worker brood 8. Drone 4. Drone brood 


5. Queen 6. Queen cells 7. Wax moth 8. Wax moth larva 
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I. FOULBROOD CONTROL AND DISEASES OF BEES 
II. FOULBROOD LAW AND REVISED REGULATIONS 
By 
F. L. Thomas, Ph. D., *Chief, Division of Entomology; State Entomologist, 
and 


C. S. Rude, B.S. 


INTRODUCTION 


In 1801 the Texas Beekeepers Association, realizing the dangerous 
nature of foulbrood diseases of bees, attempted to secure the passage of 
a law by the State Legislature which would provide for their control or 
eradication in the State. It was not until in 1903, however, that the efforts 
of the Association met with success, and such a law was enacted. 

At the time of its passage no appropriation was made for carrying 
out the provisions of the act. Two years later the Twenty-ninth Legisla- 
ture appropriated $1600 for the years 1906 and 1907. This fund was used 
by the State Entomologist’s office for inspecting and treating apiaries for 
American foulbrood. The inspection work showed the disease to be wide- 
spread through the beekeeping section of the State. 

At this critical time the work was brought to an abrupt stop by the 
failure of the Thirtieth Legislature to make any appropriation for the 
piennium ending August 31, 1909. The Thirty-first Legislature appropriat- 
ed $3000 for the foulbrood eradication work for the two years ending 
August 381, 1911. 

Wilmon Newell, State Entomologist at that time, established the 
system of using county inspectors and his work marks the beginning of 
a systematic campaign for the control of foulbrood in the State. 

The Thirty-third Legislature passed the present foulbrood law, but 
failed to provide funds for its enforcement. However, on March 22, 1915, 
an emergency appropriation of $3000 was signed by the Governor and the 
work was resumed in April of that year. 

The system of having county inspectors was used until in the spring 
of 1920, when three inspectors for the State at large were employed and 
worked out from College Station as headquarters. The plan worked so 
well that it was decided in 1921 to have the major part of the work done by 
State rather than county inspectors, using the latter only in those parts 
of the State where it seemed very desirable to have a local man easily 
available for emergency work. The work of the local man was not re- 
stricted by county limits and he could be called upon for work anywhere 
in his section of the State. The name was changed from county inspector 
to local inspector. The combination of State and local inspectors has 
proved an ideal one for Texas conditions, 


*This manuscript was ies rap completed by Dr. M. C. Tanquary, who was suc- 
ceeded by Doctor Thomas, May 1 24, 
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REPORT OF INSPECTION WORK 


Prior to the year ending August 31, 1911, the work in foulbrood con- 
trol was more or less preliminary and for that reason the results cannot 
be tabulated. However, this work was valuable in that it located the 
major diseased areas and formed a basis for further work. The follow- 
ing tables show the work that has been done since the year ending August 
21, 1910. In these tables the year is considered as beginning September 
1 and ending August 31. 


Table 1 
Summary by years of all inspection work September 1, 1910, to August 31, 1923 
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It will be noticed that no work was done during the year 1913-14. 
‘this was due to the failure of the legislature to provide funds for conduct- 
ing’ the work. 


The distribution of American foulbrood in Texas is shown by the 
map in Figure 1. The areas in black indicate these counties where 
American foulbrood was found in 1923. The shaded areas show the 
counties in which American foulbrood has been found but which were 
free of disease in 1923. 
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Figure 1. Distribution of American foulbrood in Texas. Counties in black are 
those in which the disease was found in 1923, Shaded areas show where the disease has 
been eliminated. 


The total number of colonies inspected each year in 
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TABLE 3 


The number of colonies infected with American foulbrood found as a result of in- 
spection work 1910-1923. 
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*These bees were in Live Oak County; error in locating them. 
Inspection of Queen Breeding Apiaries 


In addition to the clean-up work each year there have been numerous 
inspections of apiaries for queen breeders and shippers of package bees. 
This work is valuable in that it reduces the possibility of the spread of 
disease by shipping bees and queens from infected apiaries. 


Method of Making Inspections 


All brood frames of each colony in an apiary are inspected. A plan 
of area clean-up is now in use. As soon as a case of foulbrood is located 
a careful inspection of the area is made. All colonies are examined, the 
inspectors working in ever increasing distance from the location of the 
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diseased yard as a center, until no disease is found. The policy of burning 
diseased colonies is generally followed as it has proved to be the safest 
and cheapest method of combating American foulbrood. 


Figure 2 shows the percentage of colonies infected by American foul- 
brood during the period from 1910 to 1928. It will be noticed that in 
1918-14 there is no record. This is due to the fact that there was no ap- 
propriation made for the work of foulbrood eradication. It will also be 
noticed that following this year when no eradication work was done the 
percentage of American foulbrood found reached its highest point. Another 
high point was reached in 1919-1920. For a year or two previous to that 
time little or no work had been done in some of the counties where foul- 
brood existed. It had in that way gained considerable headway in those 
counties. In spite of these two high points there has been a constant re- 
duction of foulbrood as is shown by the straight line RR. This line not 
only indicates a reduction but also gives the rate of reduction over the 
period from 1910 to 1923. 
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Figure 2. Percentage of colonies (indicated on the left) i i i 
foulbrood during the period 1910-1923, ne ee ee 
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BEE DISEASES 


Diseases of bees fall naturally into two groups, those affecting the 
brood, or “brood diseases”, and those affecting the adult bee, or “adult 
diseases”. The beekeeper sustains his heaviest losses from the brood 
diseases, although at times comparatively large losses occur as the result 
of adult diseases. 

Brood Diseases 


There are three well-known brood diseases of bees. In order of their 
importance they are American foulbrood, European foulbrood, and sac- 
brood. American foulbrood and sacbrood both oceur in Texas, but up to 
the present time no authentic case of European foulbrood has ever been 
reported. 

American Foutbrood: American foulbrood is by far the most serious 
brood disease found in Texas and the most difficult to combat. It is a 
bacterial disease, the causative organism being known as Bacillus larvae, 
which, while certain death to developing bees, is not harmful to man’s 
health. 

In American foulbrood the symptoms vary within certain limits. The 
colony may or may not be noticeably weakened, depending upon the age 
of the case. The colony gradually weakens until death is finally brought 
about. The brood in an infected colony is scattered and often the cappings 
are discolored, sunken, and punctured. The adult bees often cut the cap- 
ping off of the cell after the larva dies. This leaves a large number of 
open cells, which gives a scattered appearance to the brood. However, at 
times the cappings covering dead brood may appear very much like those 
covering healthy brood. One or more of these symptoms may be absent 
but more often all are combined. 

American foulbrood usually shows in the larva about the time that 
the larva fills the cell and after it has ceased feeding and has begun pupa- 
tion. At this time it is sealed over in the comb. The first indication of 
the infection is a slight brownish discoloration and the loss of the well 
rounded appearance of the normal larva. At this stage the disease is 
not usually recognized by the beekeeper. The larva gradually sinks down 
in the cell and becomes darker in color; the posterior end lies against the 
bottom of the cell. Frequently the segmentation of the larva is clearly 
marked. 

By the time it has partially dried down and assumed a decided brown 
color the most typical characteristic of this disease manifests itself. If a 
match stick or toothpick is inserted into the decaying mass and with- 
drawn the larval remains adhere to it and are drawn out in a thread. This 
thread is of a silky smoothness in texture and often may be drawn out 
for two or three inches before it breaks. This is known as ropiness and is the 
chief characteristic made use of by the beekeeper in diagnosing this dis- 
ease. The larva continues to dry down and gradually loses its ropiness 
until it finally becomes merely a scale adhering tightly to the lower side 
wail of the cell and cannot be easily removed. The scales can best be 


12 Circular No. 86 


observed when the comb is held with the top inclined toward the obd- 
server so that a bright light strikes the lower side wall of the cell. A 
yery characteristic and usually penetrating odor is often noticable. This 
has been likened to the odor of heated glue. 

The majority of the larvae which die of this disease are sealed in the 
cells prior to death. The bees often entirely remove the cappings, but when 
they are left, they usually become sunken and frequently perforated. As 
the healthy brood emerges the comb shows the scattered sunken cappings 
covering dead larvae, giving it a characteristic appearance. Young un- 
sealed larvae are sometimes affected. 

Pupae also may die of this disease, in which case they, too, dry down, 
become ropy, and have the characteristic odor and color. The tongue 
frequently adheres to the upper side wall and often remains there even after 
the pupa has dried down to a scale. In all stages the decaying mass ad- 
heres very tightly to the cell wall. 

Usually the disease attacks only worker brood, but occasionally cases 
are found in which queen-brood and drone-brood are diseased. There is 
nothing to indicate that the race of bees, season, or climate has any effect 
on the virulence of the disease, except that in warmer climates, where the 
breeding season is prolonged, the rapidity of devastation is more marked. 

It is possible under very favorable conditions to treat American foul- 
brood by transferring the bees without any honey to clean fixtures in which 
they are forced to build new combs before they can rear brood. If ever 
so small an amount of honey is carried over from the old hive or exposed 
to the bees the treatment will be a failure and the chances are that the 
disease will be spread rather than checked. For this reason treating 
for American foulbrood is not here advised. Where only a light infesta- 
tion of the disease appears it is a great deal cheaper, and by far safer, 
to burn the entire colony, or colonies. The time to clean up foulbrood in an 
apiary is when it is just starting, not after many of the colonies are 
diseased. 

Recently rather promising results have been obtained by treating 
diseased combs with certain chemicals, but these have not yet been given 
exhaustive enough tests to be recommended here. The great danger in treat- 
ing colonies affected with American foulbrood is the general lack of ap- 
preciation of the fact that absolute thoroughness is necessary in order 
to get results, and that even a tiny drop of diseased material which has 
been overlooked may undo all the work of treating that has been done. 

Sacbrood: Sacbrood is caused by a filterable virus, the specific caus- 
ative organism not yet having been isolated. The greatest danger from this 
disease is the chance of confusing it with American foulbrood. At first 
glance these two diseases appear very similar but upon close examination 
they are easily distinguishable. 

The larvae are affected at about the same age in this as in American 
foulbrocd. The first noticeable symptom is the loss of the well rounded 
shape and a dulling of color. The larva lies on the lower side wall of 
the cell with the outer end turned upward, thus assuming what is commonly 
called a gondola shape. The color varies from a light yellow to a dark 
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brown. There is no ropiness. The cuticle or body wall of the dead larva 
is quite tough and the larva can be removed from the cell intact. Upon 
breaking through the ecuticule one finds the larva to contain a watery 
granular fluid, having the same appearance as sugar partially dissolved in 
water. 

This disease is usually not the cause of any serious loss in the apiary, 
and in general no treatment is necessary. It is wide-spread and appears 
and disappears erratically. 

European Foulbrood: European foulbrood, like American foulbrood, is 
a bacterial disease and is caused by Bacillus pluton. It usually attacks 
the larva at an early stage of its development while it is still curled up at 
the base of the cell. A small percentage of larvae die after capping, in 
which case sunken and perforated cappings are observed just as in Ameri- 
ean foulbrood. ; 

The earliest indication of the disease is a slight yellow or gray dis- 
eoloration and uneasy movements of the larva and a loss of its plump and 
opaque appearance. It becomes slightly translucent and the tracheae may 
become very prominent giving a clearly segmented appearance. The 
iarva is usually flattened against the base of the cell but may turn se 
that the ends ot the larva are to the rear of the cell, or may fall away from 
the base. Later the color changes to a decided yellow and the translucency 
is lost. The lemon yellow color may be taken as the chief characteristic 
of the disease. The dead larva appears as a moist, somewhat collapsed 
mass, giving the appearance of being melted. 

When the remains become almost dry the tracheae sometimes become 
conspicuous again, this time by retaining their shape, while the rest of 
the body contents dries around them. Finally all that is left of the larva 
is a greyish-brown scale against the base of the cell or on the lower side 
wall if the larve did not retain its normal position. The scales do not ad- 
here to the cells and can easily be removed. 

Decaying larvae which have died of this disease are not usually ropy 
and when ropiness does occur it is slight and not similar to that occurring 
in American foulbrood, lacking the elasticity and smothness in texture. 
Drone-brood and queen-brood are atacked almost as readily as worker 
brood. 

European foulbrood is more destructive during the spring and early 
summer than at other times, often entirely disappearing during late sum- 
mer and autumn. ; 

The most satisfactory method of combating this disease is to keep 
the colony strong and headed by a strong and vigorous queen. The disease 
may be treated quite successfully by a system of dequeening and requeen- 
ing, allowing several days’ time between the operations. 
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HELPS FOR IDENTIFYING DISEASES 
American Foulbrood | European Foulbrood Sae Brood 
| 
Cause Bacillus larvae | Bacillus pluton Filterable virus 
| 
Cappings Often sunken, dis- | Usually not sealed Sunken and perfor- 
colored and perfor-— ated 
ated | 
Age of larvae Usually die after | Usually die before | Die after capping 
eapping | capping 
Color Dark brown | Lemon yellow to | Dark brown 
| grey 
Consistency Glue-like, ropy Soft, moist, often | Watery and granu- 
slimy lar 
Cuticle Disintegrates. Brood | Tough. Brood does | Intact, tough, brood 
sticks to cell not stick to cell does not stick to 
cell 


Position in cell 


Lengthwise on low- 


Usually curled at 


Lengthwise on low- 


er side wall. Soon bottom of cell er side wall. Gon- 
becomes shapeless dola-shaped 
Scales Dark brown. Ad- Yellow to brown. | Dark brown. Free 
here tightly to cell Free at bottom of 
cell 
Brood affected Usually worker;may Worker, drone and | Worker 


affect queen and 


drone brood 


queen 


How American Foulbrood Is Spread 


American foulbrood may be spread in a number of ways, many of 
which may be summed up as careless beekeeping. Some of the most com- 
mon ways of spreading it are as follows: Feeding honey from diseased 
colonies; allowing bees to rob diseased colonies; use of infected materials 
such as combs, hives and the like; working healthy colonies with the same 
tools that have been used in a diseased colony without properly disin- 
fecting them. 


The following history of actual outbreaks will show very plainly how 
easily foulbrood may be spread. 


In 1915 Mr. “A” purchased from Mr. “B”, who lives 21 miles north- 
west of him, some second-hand hives. Mr. “B” had lost a large number 
of colonies of bees from American foulbrood but did not tell Mr. “A” 
about it. Mr. “A’s” apiary had always been free from American foul- 
brood, but shortly after putting these second-hand hives into use several 
cases developed. They were treated by shaking, but in a few weeks several 
more cases broke out. Mr. “A” began to get discouraged and neglected his 
apiary. A short time later he moved away and left his bees where they 
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were. During the winter a hunter found the apiary and noting its run- 
down condition took it for granted that no one cared much about it, and 
helped himself to a super of honey, which he took home. He squeezed out 
the honey and threw the remains of the combs outdoors. The hunter 
lived 10 miles east of the apiary of Mr. “A” and just across the irrigation 
canal from Mr. “C”, who had a fine clean apiary of ninety colonies. Some 
days later he told Mr. “C” about the supper of honey, in a joking way, 
and that he was feeding the bees the part that he did not want. 

Mr. “C”, who at that time was not acquainted with American foul- 
brood and did not know of the condition of Mr. “A’s” apiary, thought noth- 
ing of the incident until the following fall when the state inspectors found 
all but nineteen of his fine colonies infected with foulbrood. Mr. “C” was 
willing to cooperate in every way with the inspectors in checking the 
disease. While the disease is not yet entirely stamped out of his apiary 
it is under control. The apiary of Mr. “B” was entirely destroyed by the 
disease, while that of Mr. “A” has been cleaned up and the disease eradi- 
cated. 

Another interesting case is that of Mr. “X”, who purchased several 
second-hand cans from a company that buys and packs large quantities of 
honey. In each of these cans there was a little honey that had not been 
drained out when the cans were emptied. Mr. “X”, not thinking of any 
disease, allowed his bees to clean out these cans. The following fall he be-_ 
gan to notice colonies that were not doing just as they should. The brood 
was scattered and some few colonies died. 

Mr. “X” did not recognize the condition as American. foulbrood and 
allowed it to run on for another year. In the meantime he had lost all 
but a few colonies. Thinking to realize a part on the bees he began selling 
hives to his neighbors, never once thinking of foulbrood. The next sum- 
mer one of his neighbors called for an inspection. Upon inspection it was 
found without exception that where one of those hives had gone foulbrood 
had developed. A careful inspection was made and in the course of two 
years the disease was well under control if not eradicated. 

The two instances selected from many which might be given go to 
show that the beekeeper cannot be too careful in the use of second-hand 
equipment, feeding, and the like. It also shows how easily the beekeeper 
many become careless and overlook foulbrood. Whenever there is any 
doubt about the health of brood, the beekeeper should get in touch with 
the state inspector and have the question settled at once rather than 
wait until the whole apiary is infected. A great many of the heavy 
losses from foulbrood are due to neglect or carelessness of the beekeeper 
in not watching the brood nest for dead brood and ascertutning the cause 
of death. 

Adult Bee Diseases 
The diseases of the adult bees are but imperfectly known and there is 
a great need for further investigation along this line. In view of this 
condition it is impossible to give much help in treatment. Of the adult 
bee diseases the most important are: dysentery, paralysis, spring dwindling, 
nosema, and Isle-of-Wight disease. ; 
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Dysentery: Bees do not normally eject their feces in the hive, but 
ix confined there for a time, feces may so accumulate that the bees are 
forced to eject them. The bees under these conditions become abnormaily 
active and rush about in the hive, thus raising the temperature, and the 
combs and walls of the hive are spotted with fecal material. If the bees 
are allowed to take a flight, the difficulty usually will soon disappear, but 
if this cleansing flight is denied them, either by weather condition or other 
agencies, the colony will soon dwindle and die. 

Dysentery is caused by the accumulation of indigestible parts of food 
in the alimentary canal. Some honeys contain more of these indigestible 
materials than others. Honeydew honey, for example, contains a large 
amount of such material while sugar syrup and the better grades of honey 
contain very little. If the proper kind of stores are provided there will be 
little or no difficulty from dysentery. 

Paralysis: Paralysis is a term that is applied to a group of disorders: 
The bees tremble or quiver, have a greasy appearance, and ultimately die. 
There seems to be a great many conditions under which the malady occurs. 
There is really very little known about the cause and any attempt to give 
advice would be unwise. It is likely that there are several agencies which 
produce similar conditions, all of which are known by the same name. 
It is therefore useless to attempt to give any one cure for “paralysis”. 

Spring Dwindling: Spring dwindling is not a disease in the true 
sense of the term. Nevertheless, serious losses often occur from this 
cause. Spring dwindling is brought about by a combination of adverse 
conditions which separately would not be serious, but when combined are 
disastrous. 

Briefly, the situation is as follows: The bees go into winter with too 
few young bees and with inferior stores. When spring comes the old bees 
do not have the required vitality to gather honey and build up the colony 
strength. It is also common to find cool weather or quick cold showers pre- 
valent during a spring when this disorder reaches its worst. 

The old bees that do not have a reserve of vitality go to the field and 
lead up on nectar or pollen and are chilled. They are rendered unable to 
fly and die in the field. This soon destroys the field force and the duties 
within the hive are neglected or imperfectly performed, owing largely to 
the lack of individuals to perform them. The result is that the brood is 
underfed and irregular, the colony strength is reduced, and the colony 
builds up slowly, if at all. Usually this condition results only in a very 
serious weakening of colonies, but frequently there is a quite heavy loss 
of colonies as well, and it is not uncommon for entire apiaries to die. 

Once the condition is in the apiary it become a quite serious problem. 
It is possible to secure some relief by feeding good stores and by adding 
young bees. However, it cannot be hoped to offset the damage entirely 
in this way. The better plan is to have the colonies well stocked with young 
bees and provisioned with good stores in the fall. A colony in this condi- 
tion in the fall has a very good chance.of coming through a bad spring. 

It is possible for a colony to go into winter with an abundance of young 
bees but to age rapidly on account of excessive activity and in the spring 
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be no better than much older bees. The beekeeper should indeavor to pre- 
vent as far as possible excessive activity by removing the cause and by 
putting the bees into winter in good shape. 

Nosema Disease: Nosema disease is an infectious disease of adult 
hees caused by an animal parasite (Nosema apis). Colonies affected by this 
aisease exhibit symptoms similar to the so-called paralysis. Bees are 
often noticed crawling out of and away from the hive. They have lost 
the power of flight, their abdomens are distended, and have a slick shiny 
appearance. The stomach presents a milky appearance when crushed and 
upon microscopic examination Nosema apis is found in large numbers in 
the crushed tissues. The losses from this cause are not usually large. No 
very satisfactory remedy has ever been worked out. 

Isle-of-Wight Diesase: In the early part of this century a serious 
epidemic swept over England. This disease was first noticed and examined 
on the Isle of Wight and it has come to be known as the ,“Isle-of-Wight” 
disease. The symptoms as described by P. B. White are as follows: 

“The disease is characterized both by the symptoms of the individual 
bee and by the disorganization of the communal life of the hive. 

“The onset of the disease in a stock (colony) may be marked by vari- 
ous premonitory symptoms. The foraging bees, leaving and returning to 
ithe hive, may show a certain listlessness, lingering before the hive. 
Presently the first crawlers appear, bees which, incapable of flight, crawl 
aimlessly on the ground. As the disease progresses the number of crawlers 
increases, and on warm days hundreds of stricken bees may be seen before 
the hive. The diesase may run a varying course; it may progress steadily 
until the depleted and disorganized stock perishes or may wax and wane, 
often showing signs of periodicity. In badly affected stocks the routine 
of the hive is upset, foraging is half-hearted, the hives become soiled with 
feces, and no longer withstand robbers, which enter with impunity. It is 
seldom, if ever, that a diseased stock survives the winter.” 

In 1920 the cause was found to be a very small mite (Acorapis woodi) 
which enters the air tubes or tracheae in large numbers and produces the 
disorder. 

The disease has never been reported in the United States, but meas- 
ures have been taken to prevent its introduction. 


SUMMARY 


The number of colonies examined by the foulbrood inspectors has in- 
creased from less than 20,000 in 1910-1911 to about 43,000 in 1922-19238. 

The number of counties in which work has been done has increased 
from 9 to 60 during the same period. 

The general trend of the results shows that the percentage of colonies 
infected with American foulbrood is gradually decreasing. In 1922-1923 
the lowest point was reached, less than one per cent of the colonies being 
found infected with American foulbrood. 

This disease was found in 24 counties in 1922-1923, Karnes and 
Victoria counties having one case each, while 42 cases were found in 
Atascosa county. 
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Burning the diseased colonies has proved to be the safest and cheap- 
est method of combating American foulbrood. 

Only two of the well-known brood diseases of pecs American foul- 
brood and sacbrood, were found in Texas during the period covered by this 
report. 

American foulbrood is spread mainly by feeding honey from diseased 
colonies and by careless methods of beekeeping. Second-hand equipment 
should not be used unless properly sterilized. 

The adult bee diseases of which dysentery, paralysis, spring dwindling 
and nosema disease are examples, are less troublesome and not as well 
understood. 


THE TEXAS FOUL BROOD LAW 
Revised Regulations 


The present foul brocd law of Texas was enacted by the Thirty-third 
Legislature, approved March 27, 1914, and became a law ninety days 
later. It embodied many advantages over the previous law. 

The Chief, Division of Entomology, Texas Agricultural Experiment 
Station, is named in the law as the State oo yeh Soh who is charged 
with the enforcement of the law. 

GENERAL LAWS OF TEXAS, THIRTY- THIRD LEGISLATURE 
Vals 1835 INI@e, 1k) Chapter 51 
An Act to amend Chapter CXXVI of the Acts of the Regular Session of 

the Twenty-eighth Legislature, entitled “An Act to provide for the pro- 

tection of honey bees against foul brood and other contagious disesases, 
and providing that all beekeepers report to the State Entomologist 
when infectious diseases exist; providing for collecting the expense 
of eradicating the disease, and fixing the charges upon the owner or 
agent of the bees; providing for the extermination of all contagious 
diseases; and providing penalties for the violation of any of the pro- 

VISIONS Olt aIS ACh. andidac.a== esi cener meno ye 
Be it enacted by the Legislature of the State of Texas: 

Section 1. That Chapter CXXVI of the Acts of the regular session 
of the Twenty-eight Legislature be, and the same is, hereby amended 
so as to hereafter read as follows: 

Section 2. That for the purpose of carrying out the provisions of 
this Act, the Entomologist of the Agricultural Erperiment Station of the 
Agricultural and Mechanical College of Texas shall be the State Entomol- 
ogist of this State, and as such it shall be his duty to enforce the pro- 
visions of this Act and to issue such rules, regulations, ete., as are here- 
inafter required. As State Entomologist he shall receive no fees or re- 
muneration other than his regular salary as Entomologist of the Ex- 
periment Station and State Entomologist; provided, that he may be re- 
imbursed for necessary expenses incurred in discharge of his duties as 
State Entomologist. He shall employ such assistants and inspectors as 
may be necessary, subject to the approval and confirmation of the Director 
and Governing Board of the Texas Agricultural Experiment Station. He 


Foulbrood Control and Diseases of Bees 19 


shall make an annual report to the Director and Governing Board of the 
Experiment Station, such report giving a detailed account of all funds re- 
ceived and disbursed, and for what purpose, as well as a full report upon 
all prosecutions, etc., made under the provisions of this Act. 


Section 38. The said State Entomologist shall have full and plenary 
power to deal with all contagious or infectious diseases of honey bees 
which, in his opinion, may be prevented, controlled or eradicated; and 
shall have full power and authority to make, promulgate and enforce such 
rules, ordinances, orders and regulations, and to do and perform such acts 
as, in his judgment, may be necessary to control, eradicate or prevent the 
introduction, spread or dissemination of any and all contagious diseases of 
honey bees as far as may be possible, and all the rules, ordinances, orders 
and regulations of said State Entomologist shall have the force and effect 
of the law in so far as they conform to the general laws of this State and 
the United States. The State Entomologist, in the exercise of the power 
and authority herein delegated, shall have authority to prohibit the ship- 
ment or bringing into this State of any honey bees, honey, honeycomb, or 
articles or things capable of transmitting contagious or infectious diseases 
of bees from any State, territory or foreign country, except under such 
rules and regulations as may be adopted and promulgated by said State 
Entomologist. ' 

Section 4. All honey bees shipped or moved into this State shall be 
accompanied by a certificate of inspection signed by the State Entomologist 
or State Foul Brood Inspector of the State or country from which shipped. 
Such certificate shall certify to the apparent freedom of the bees, and 
their combs and hives, from contagious and infectious diseases and must 
be based upon an actual inspection of the bees themselves within a period 
of sixty days preceding date of shipment. The shipper of such bees is 
hereby required to file with the State Entomologist, College Station, Texas, 
at least ten days in advance of such shipment, a certified copy of said | 
certificate, together with the names and addresses of both consignor and 
consignee; provided, that when honey bees are to be shipped into this 
State from other States or countries wherein no official apiary inspector 
cr State Entomologist is available, the State Entomologist of Texas may 
issue permit for such shipment upon presentation of suitable evidence 
showing such bees to be free from diseases. Shipments of bees arriving 
at points within this State, not accompanied by the certificate herein de- 
scribed, shall be subject to confiscation and destruction by the State Hnto- 
mologist or his assistants. This requirement shall not apply to shipments 
of live bees in wire cages, when without combs or honey. 

Section 5. It shall be unlawful for railroad companies, express com- 
panies or other common carriers to accept for shipment, between points 
within this State, any honey bees, used honey combs, used bee hives or 
fixtures, except under such regulations and provisions as the State Ento- 
mologist shall prescribe. 

Section 6. The State Entomologist, through himself, assistants or 
inspectors, shall have authority to seize and confiscate any shipments of 
diseased bees found in transit in this State, or found in any depot, ex- 
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press office, storeroom, car, warehouse or premises awaiting transportation 
oy delivery, and the State Entomologist, through himself or his assistants, 
shall have authority to enter, during ordinary business hours, any depot, 
express office, storeroom, car, warehouse, or premises for the purpose 
of inspecting any shipment of honey bees therein which he may have reason 
to believe are or may be infected with a contagious or infectious disease 
or which he may have reason to believe are being transported or have been 
or are about to be transported in violation to any of the provisions of this 
Act. : 
Section 7. In the discharge of the duties herein delegated, the State 
Entomologist, and his assistants and inspectors, shall have authority to 
enter, during ordinary business hours, any premises, public or private, 
wherein may be located any honey bees, or wherein he or they may have 
reason to believe any honey bees are kept or located, for the purpose of 
examining said bees and determining whether or not they are infected 
with any contagious or infectious disease. 


Section 8. The State Entomologist shall have authority to declare a 
protective quarantine in any district, county, precinct or other defined 
area wherein foul brood or other contagious disease of bees is not known 
to exist, or wherein any disease of bees is being eradicated in accordance 
with the provisions of this Act, said quarantine to prohibit the movement 
or shipment, into said district, county, precinct or any other area, of any 
bees, honey, appliances or other things capable of transmitting the disease 
or infection, except under such rules and regulations as he shall prescribe. 

Section 9. The State Entomologist shall have authority when, in his 
opinion, public welfare and necessity require it, to place a restrictive quaran- 
tine upon any district, county, precinct, or other defined area wherein are 
located any honey bees infected with contagious or infectious disease, said 
quarantine to prohibit the movement or shipment therefrom of any bees, 
honey, appliances or other things capable of transmitting the infection, ex- 
cept under such rules and regulations as he shall prescribe. 

Section 10. Queen bees and their attendant bees shall not be sold or 
offered for sale in this State unless accompanied by a copy of a certificate 
from a state or government entomologist or apiary inspector to the effect 
that the apiary from which said queen bees are shipped has been inspected 
within the preceding twelve months and found apparently free from con- 
tagious and infectious diseases, or by a copy of a statement by the bee- 
keeper made before a notary public or other officer having a seal that the 
bees are not diseased to the best belief of affiant, and that the honey used in 
making the candy contained in the queen cage has been diluted and boiled 
for at least thirty minutes in a closed vessel. 

Section 11. Any person, firm or corporation violating any of the pro- 
visions of this Act, or violating any of the rules, quarantines, orders or 
regulations of the State Entomologist issued in accordance with the pro- 
visions of this Act, shall be deemed guilty of a misdemeanor, and shail, 
upon conviction thereof, be fined in any sum not less than twenty-five nor 
more than two hundred dollars. All prosecutions under this Act shall be 
commenced and carried on in any county of the State affected by the viola- 
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tion of said orders, quarantines, rules or regulations, and the said State 
Entomologist may enjoin any threatened or attempted violation of his 
orders, quarantine, rules or regulations in any court of competent jurisdic- 
tion, or take any other civil proceeding necessary to carry out and enforce 
the provisions of this Act. It shall be the duty of the Attorney General and 
the various county and district attorneys to represent said State Ento- 
mologist whenever called on to do so; and the said State Ento- 
mologist, in the discharge and enforcement of the duties and powers herein 
delegated, shall have the authority to compel the production for examina- 
tion by said State Entomologist, or anyone designated by him, of all books, 
papers and documents in the possession of any person; to take vesiimony, 
and compel the attendance and examination under oath of witnesses; and 
it is hereby made the duty of various sheriffs and constables throughout 
the State to serve all papers, orders, summons and writs that may be de- 
livered to them by said State Entomologist and to protect the State Ento- 
mologist or his assistants or inspectors in the discharge of their duties, as 
herein defined whenever called upon to do so. The State Entomologist is 
authorized, when necessary, to apply to any court of competent jurisdiction 
for the necessary writs and orders to enforce the provisions of this article 
and in such cases he shall not be required to give bond. 


Section 12. For the purpose of disseminating knowledge regarding 
honey bees and their diseases, the State Entomologist shall publish methods 
and directions for treating, eradicating or suppressing’ contagious or in- 
fectious diseases of honey bees, including the rules and regulations provided 
for in Sections 2, 3, 5, 8 and 9, and such other information as he shall deem 
of value or necessity to the bee keeping interest of the State. 

Section 13. If any owner of, or person having control or possession of 
any honey bees in this State, knows that any bees so owned and controlled 
are affected with American foul brood, or any other contagious or infectious 
diseases, or knows of any other bees so diseased, it shall be and is hereby 
made his duty to at once report such fact to the State Entomologist at 
College Station, Texas, setting out in his said report all the facts known with 
reference to said infection. 

Section 14. The State Entomologist shall have full power in his 
discretion to order any owner or possessor of bees dwelling in hives without 
movable frames, or not permitting of ready examination, to transfer such 
bees to a movable frame hive within a specified time. In default of such 
transfer the State Entomologist may destroy, or order destroyed, such hives, 
together with the honey, frames, combs and bees contained therein, with- 
out recompense to the owner, lessee or agent thereof. 

Section 15. If at any time the State Entomologist finds, or has reason 
to believe, that the owner or keeper of any bees, or the owner of any 
apiaries has refused or is refusing to comply with any or all of the rules 
and regulations hereinbefore provided for, then and in that event the State 
Entomologist is hereby authorized to inspect or cause to be inspected said 
bees, and, if necessary, burn diseased colonies, appliances and honey, and 
do any and all things necessary in the premises to eradicate foul brood or 
any other contagious or infectious disease of bees. 
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Section 16. When any owner or possessor of bees shall fail to carry 
out instructions of the State Entomologist as hereinbefore set forth, the 
State Entomologist, or his assistants or inspectors, shall carry out such 
destruction or treatment and shall present to the owner or possessor of 
said bees a bill for the actual cost of such destruction or treatment, including 
the cost of such hives, foundations, etc., as may be necessary ror proper 
treatment of the disease. In the failure of the owner or possessor of such 
bees to pay said bill within thirty days after the delivery of same to him- 
self, tenant or agent, or within thirty days after mailing same to his usual 
postoffice address, the State Entomologist shall certify to tne county at- 
torney of the county wherein such bees were located, the amount and items 
of such bill; and the county attorney shall file suit for the reecovery of said 
account. All moneys recovered by the county attorney for such destruction 
or treatment shall be paid into the hands of the State Treasurer, to become 
a part of the fund for carrying out the provisions of this Act. 


Section 17. If any owner or keeper of any diseased colonies of bees 
shall barter, give away, sell or ship or move any infected bees, honey or 
appliances, or shall expose any other bees to the danger of infection of 
the disease, or shall refuse or neglect to make a report as provided in 
Section 13 of this Act, he shall be deemed guilty of a misdemeanor and 
upon conviction thereof shall be fined in any sum not less than twenty- 
five nor more than two hundred dollars. 


Section 18. It shall be unlawful for any person, firm or corporation 
to expose, on their own premises or elsewhere, any honey, hives, frames, 
combs, brood or appliances known to be infected by foul brood or other 
dangerous disease of bees, in such a manner that honey bees may have 
access to same; and it shall be unlawful to sell, offer for sale, barter, give 
away, ship or distribute any honey taken from a colony or colonies of bees 
infected with foul brood or other infectious or contagious disease. Viola- 
tions of this section shall be deemed a misdemeanor and any person, firm 
or corporation convicted thereof shall be fined in any sum not less than 
twenty-five or more than two hundred dollars. 


Section 19. Anyone who shall seek to prevent any inspection of bees, 
honey or appliances under the direction of the State Entomologist, in ac- 
cordance with this Act, or who shall attempt to prevent the discovery or 
treatment of diseased honey bees, or who shall attempt to intimidate 
the State Entomologist, or his assistants or his inspectors, or other- 
wise interfere with them in the lawful discharge of their duties as 
herein defined shall be deemed guilty of a misdemeanor, and_ shall, 
upon conviction, be fined in any sum not less than twenty-five nor more 
than two hundred dollars. Prosecution under the provision of this section 
shall be instituted in any county of the State in which the offense is com- 
mitted. 


Section 20. All fines collected for prosecution under the provisions 
of this Act shall be paid to the State Treasurer, to become a part of the 
fund for carrying out the provisions of this Act. 


Section 21. The State Entomologist, his assistants and inspectors, 
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shall not be required to give bond or security in any legal proceedings which 
he or they may institute or defend in any court of justice in this State. 


Section 22. All laws or parts of laws in conflict with or inconsistent 
with this Act be and the same are hereby repealed. 

Section 23. The fact that American foul brood now exists and is 
destroying honey bees in at least twenty-two counties in Texas, and that 
there is now no adequate statute permitting the immediate suppression and 
control of this and other contagious diseases of honey bees, creates an 
emergency and an imperative public necessity requiring the suspension of 
the constitutional rule which requires bills te be read on three several days, 
and the same is so suspended, and this Act shall take effect and be in force 
from and after its passage, and it is so enacted. 

Note.—H. B. No. 11 passed the House of Representatives March 8, 1913, 
but no vote given; passed the Senate by a two-thirds vote, yéas 28, nays 0. 


Approved March 27, 1913. 
Took effect 90 days after adjournment. 


REGULATIONS 


The following regulations are issued by the State Entomologist in 
- accordance with the GENERAL LAWS OF TEXAS, THIRTY-THIRD 
LEGISLATURE, Chapter 51, Section 3, commonly known as the “Foulbrood 
Law”. 

All regulations previously issued by this office are hereby declared 
null and void. 

Regulation I—It is hereby ordered that on and after March 1, 1922, 
honey bees in the State of Texas shall be kept only in movable frame hives 
permitting of ready examination. 

The keeping of bees in box hives, gums, logs, harrels, or other domiciles 
not equipped with movable frames permitting ready examination of all 
combs, is unlawful. Bees kept in any form of hive except one containing 
movable frames permitting ready examination are subject to treatment or 
destruction by the State Entomologist, his assistants, or inspectors, at the 
owner’s expense as provided by Section 16, Chapter 51, General Laws of 
Texas. 

Regulation II.—It is hereby ordered that on and after March 1, 1922, 
no honey bees, used honey combs, used bee hives, used or second-hand apiary 
fixtures or appliances shall be moved or shipped from one county to another 
unless they are accompanied by a health certificate or special permit given 
by the State Entomologist, his assistants, or inspectors. 

Regulation III.—It is hereby ordered that on and after March 1, 1922, 
all apiaries or bee yards wherein American Foulbrood is known to exist, 
are hereby declared to be under quarantine. The removal of any and all 
bees, queen bees, colonies, nuclei, combs, and apiary appliances or fixtures 
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is prohibited, except under such cases as the State Entomologist, his 
assistants, or inspectors may permit or approve. Such quarantine shall 
exist until such time as the State Entomologist, his assistants, or inspectors 
shall determine and declare such apiary to be apparently free from American 
Foulbrood. 

Regulation IV.—It is hereby ordered that on and after March 1, 1922, 
no colony or colonies of bees affected with American Foulbrood shall be 
treated except by permission of or upon the recommendation of the State 
Entomologist, his assistants, or’ inspectors. 

Given under my hand and seal at College Station, Texas, this first day 
of February, 1922. 

(Signed) M. C. TANQUARY, 
State Entomologist. 
These regulations remain in effect. 


F. L. THOMAS, State Entomologist. 
August 24, 1924. 


INFORMATION 


Parties wishing to ship or move bees or apiary appliances from one 
county to another should apply to State Entomologist, College Station, 
Texas, for a certificate. This application should be made as far as possible 
in advance of the proposed date of shipping or moving. 
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COLLEGE STATION, BRAZOS COUNTY, TEXAS 


SUMMARY 


Subterranean clover is a fall-sown pasture plant 
adapted to spring grazing. It has been remarkably suc- 
cessful in Australia. 

It has been grown with reasonable success in south- 
eastern Texas. This publication is intended to call it to 
the attention of farmers in that region. 

The plant is adapted to a region of moist, not ex- 
tremely cold winters. 

It is advised that it be fertilized by using 200 pounds 
of acid phosphate to the acre. 

The seed may be sown by itself or on Bermuda sod, 
or in mixtures, such as rescue grass or rye grass. From 
one to ten pounds of seed may be planted on an acre of 
ground. 

It should not be over-pastured in the winter. 

New areas should be protected until the plant is es- 
tablished, after which it may be expected to reseed itself 
yearly. 
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SUBTERRANEAN CLOVER—A NEW SANDY-LAND 
GRAZING CROP FOR SOUTHEASTERN TEXAS 


A. H. Leidigh, Assistant Director 


Subterranean clover (Trifoliwm subterraneuwm) is an annual legume 
adapted to grazing. In many ways it resembles bur clover, the use of which 
was fostered in Texas by the Texas Agricultural Experiment Station many 
years ago. 

The first seed of Subterranean clover, T. S. No. 6035,* grown in Texas 
was received by the Texas Agricultural Experiment Station on May 3, 1921, 
from Robert Nicholson, Dallas, Texas, with the request that it be tested 
in the field. All plantings made from this seed were failures, probably on 
account of being planted too late in the spring. Mr. Nicholson states that 
he secured this seed from Australia. 

In October, 1921, a small amount of seed of Subterranean clover was 
received from the Office of Foreign Seed and Plant Introduction, United 
States Department of Agriculture, Washington, D. C., to which was as- 
signed T. S. No. 6466. Seeds from this lot were sent for planting to several 
of the Substations of the Texas Agricultural Experiment Station. Other 
seed, T. S. No. 6644, was secured from the same source in September, 1922. 
As a result of the several tests and trials made with the plant it can be 
said that it is a very promising new grazing-crop plant. 

Subterranean clover is especially valuable as a pasture crop and is 
probably adapted to southeastern Texas. It remains green twenty to 
thirty days later in the early summer than does bur clover. It reseeds 
itself, burying part of the seed crop in the ground ready to germinate when 
fall rains occur, and it may be said to be almost as permanent a plant when 
once established, as if it were a perennial. It is not extremely drouth- 
resistant. It appears to be worthy of extensive trial in southeastern Texas, 
and for that reason this circular has been prepared to bring it to the at- 
tention of farmers. 


DESCRIPTION 


Subterranean clover was described by Linnaeus in his “Species 
Plantarum”, issued in 17538. He called it an annual. In 1875 Michel 
Gandoger described it in Flore Lyonnaise et Des Departements Du Sud-Est 
and called it a perennial. Some botanists term it “Self Sown Clover’, 
others “Carpet Forming.” It appears to be fairly widespread throughout 
the Mediterranean regions and occurs also in the Azore Islands. The 


*For convenience, a Texas Agricultural Experiment Station accession number is des- 
ignated herein as “T. S. No.” 
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Figure 1. Subterranean clover College Station, Texas. The mat of plant 
growth is nine inches thick, growing as volunteer or self-sown plants. 


writer is not aware of its extensive use in these regions, and Spafford, in 
Bulletin No. 181, Department of Agriculture, South Australia, states that 
it has been known for a long time in Central and Southern Europe, be- 
ing looked upon as a roadside weed. 

When grown in Texas, Subterranean clover may be described as fol- 
lows: It is a true clover, a low-growing, running annual. In this climate, 
from self-sown seed, it germinates with the coming of the autumn rains 
in September or October, or may germinate later, lives through the win- 
ter, makes a strong, vigorous growth in the spring and early summer, makes 
seed and then dies before midsummer. The young plant usually attains a 
height of about three inches by midwinter, and at that time consists of 
leaves and leaf stalks, but no prostrate stems. In this condition, it has suc- 
cessfully withstood temperatures of eighteen degrees F. with only a slight 
“burning” or frosting of the edges of the leaves. With the coming of 
warm weather in March the growth of the plant proceeds rapidly, and by 
May prostrate branches or runners are thrown out, sometimes three to three 
and one-half feet long. A single plant sometimes covers several square 
feet of surface, in which case it makes a dense mass of growth six to ten 
inches deep. Where there is a heavy stand of clover it has the appearance 
of a carpet of leaves. Below this are the leafstalks, and then near the 
surface of the ground a mass of interlaced stems about two or three inches 
deep. It blooms in April and May and dies in June and July. Where bur 


clover may ripen and wither by June 1 to 10, the Subterranean clover should 
remain green until July 1 to 5. 
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Figure 2. Subterranean clover plant, showing method of flowering. 
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The Subterranean clover plant is somewhat hairy, with prostrate, 
slightly thickened stems. The leaves are borne on long, erect, slender stems 
above the prostrate runners. There are three leaflets on each leafstalk. 
The leaf is usually one to one and one-half inches across. The flower 
clusters are borne on stalks shorter than the leafstalks and spring from the 
axils of the leafstalks. There are usually four flowers in each cluster, but 
sometimes three or five. These are of a yellowish-white cr an ivory-white 
color with a pink tinge. As the seeds develop, a head is formed, made up 
of a group of forked hairs equally spaced around the center at the end cf 
the flowerstalk and outside of the seed. The hairs of the head soon be- 
come thickened and tough, with sub-branches, and may be called bristles. 
The direction of slope of these bristles from their point of attachment to 
the stem is such as to give a blunt pointed mass of turned-back bristles 
surrounding the seed pods. This is called the seed head. The head has an 
anchoring or holding function and serves not only to surround the seeds, 
but to retain them in the soil or in the mass of stems. There is one seed 
in a pod and usually three to five pods in a head. The pod is a soft tissue 
or fibrous covering about the seed, protected by the bristles. The ripening 
seed-heads tend to point downward, and many of these bury themselves in 
the earth by what is evidently a “pegging” action somewhat similar to that 
of the peanut. Thus, many of the seed-heads are buried in the soil, and 
even with the removal of the dead growth when the plant ripens these 
heads remain in the soil, being held by the bristles and their forked struc- 
ture. With a heavy stand and a moist climate, many of the seed-heads 
remain near the base of the matted growth, being above or on the surface 
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Figure 8. Seed heads, pods and ceed of Subterranean clover, approximately 
one-half natural size, 


SUBTERRANEAN CLOVER ff 


of the ground and can be recovered or harvested quite easily by gathering 
up the mature plants. 

The seeds of Subterranean clover are a brilliant dark purple in color, 
1.5 to 2.5 millimeters long, 2 to 3 millimeters wide, and about 1.75 millimeters 
thick. The radicle is large and the appearance of the seed in general is 
round. The radicle sometimes is visible through the ruptured seed coat. 

The production of clystagmous seed is not one of the characteristics 
of this clover, so far as the writer has been able to learn from the avail- 
able literature. In the spring of 1924, samples from a field at College Sta- 
tion showed at least one plant that bore what appeared to be clystagmous 
seeds. In the ripe plants the occurrence of seed-pods attached to the root 
of the plant below the surface of the ground also supported this idea, even 
though no seeds were present. It is probable that the original name of 
Linnaeus referred to the pegged seed, rather than to clystagmous seed. 


RESULTS OF TRIALS IN SOUTHEASTERN TEXAS 


Subterranean clover has given good results for three years in succes- 
sion at three points in southeastern Texas. At College Station it was 
planted in the fall of 1921, and thereafter grew in 1922, 1923, and 1924 
from self-sown seed. The original small plot had increased to several 
times its original size by 1924 without any cultivation or care. In 1924, 
some of the plants so grown produced runners more than thirty-eight 
inches long. In the dry weather of the spring of 1925 the volunteer plants, 
being on hard ground not plowed for some years and near a group of trees, 
died on account of lack of moisture, but on cultivated ground a new seeding 
made in the fall of 1924 produced a small growth and was harvested for 
seed. The plant in general appears to be much more vigorous and a much 
heavier yielder of leaves than is bur clover. The soil here is Lufkin fine 
sandy loam, an upland fine sandy loam, underlain by a heavy, dense, plastic, 
almost impermeable clay soil at a depth of a few inches. 

At Substation No. 11, Nacogdoches, on Orangeburg fine sandy loam, 
this clover was from a medium success to a marked success in 1922, 1928, 
and 1924, and it reseeded itself. In 1925 the clover suffered very seri- 
ously on account of the dry weather in the spring. 

At Substation No. 4, Beaumont, Subterranean clover planted in the fall 
of 1921 established itself and persisted on uncultivated land in roadways 
where the prevailing growth was Bermuda grass and lespedeza. The soil 
there is known as Crowley clay, a very heavy soil adapted to rice produc- 
tion. The drainage is poor. On cultivated land on Substation No. 4, the 
clover has been planted in slightly ridged rows, and considerable seed has 
been gathered for extending the area. The Subterranean clover plant is not 
especially drouth-resistant, and in 1925 it was seriously checked by the dry 
season. 

At Substation No. 3, Angleton, Subterranean clover seeded in the 
spring of 1923 made a good growth and produced seed. At Substation No. 
8, Lubbock, under supplemental irrigation, three trials resulted in no es- 
pecial success. 
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Figure 4. Subterranean clover plants suspended by the roots. Left: 
Upper side of plant. Right: Lower side of plant showing burrs. The ruler shown 
in picture is thirty-six inches long. From a volunteer crop of 1924, College 
Station. 

As a result of the work at College Station, Nacogdoches, Beaumont, 
and Angleton, the following further statements can be made: The crop 
has been grown in rows and in broadcast plats. It has shown the re- 
markable quality of practically smothering out weeds and grasses, and in 
this respect it is unique among winter and spring pasture plants of any 
value at these places. It is not known what effect it will have on bur 
clover. Thus far, rescue grass, which comes up at practically the same 
time in the fall and is much taller, is the only plant that has appeared not 
to be almost entirely suppressed by it. As it is grown in Australia in mix- 
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tures with other clovers and grasses, especially in mixtures with rye grass, 
it would appear that rye grass and rescue grass should be tried in mixtures 
with the Subterranean clover. Subterranean clover, on account of its dense 
growth, may possibly much more nearly hold Bermuda grass in check un- 
til midsummer than will bur clover. It makes a much heavier and more 
dense shade than bur clover and remains on the land until after Bermuda 
grass should have made its first heavy spring growth. In those parts of 
Texas where the winters are long and open, and usually moist, with dry 
summers, the crop, in addition to its use as a green pasture, may be ex- 
pected to be of value in the summer as a dry forage on the ground. 

Nothing is known as to the presence of the proper strain of nitrogen- 
fixing bacteria inoculation in our soils for Subterranean clover, but the 
United States Department of Agriculture has supplied us with material for 
insuring the inoculation, and our clover was well supplied with nodules. 

No data are available concerning the chemical analysis and feeding 
value of Subterranean clover, except the practical information from Aus- 
tralia. It should be of value as a nitrogenous feed crop and as a crop for 
maintenance of soil fertility where pasture can be used, and where it is 
grown in mixtures with grasses. 

Deep plowing in the summer and winter at College Station has prac- 
tically destroyed Subterranean clover, and, therefore, no fear need be felt 
of its becoming a troublesome weed. Our experiments have established the 
fact that this plant is adapted to our conditions and will grow here, but 
it is felt that we have not experimented with it a sufficient length of time 
to have information on all phases of its culture and usefulness. For that 
reason, it seems advisable to present here information from other sources. 


OTHER OBSERVATIONS 


The following brief observations are secured from Bulletin No. 181, 
“Subterranean Clover’, 1924, Department of Agriculture, South Australia, 
by W. J. Spafford: 


The plant has been grown in South Australia about thirty years. In recent 
years it has become an important pasture crop, especially in regions having 25 to 
40 inches of rainfall per annum. (College Station, Texas, has about 37 inches 
of rainfall per annum). Seeding is done in the fall. It is usually not necessary 
to reseed in later years on permanent pasture. The plant frequently attains a 
height of 15 to 20 inches. It is grown on a wide range of soils, and is useful on 
sour soils. The use of phosphate fertilizers is advised. The plant is used for 
grazing, both as a green and as a dry field-cured crop. It is also cut for hay. 
Cattle and sheep may bloat on Subterranean clover, but it is no worse in this 
regard than other clovers. The plant should not be grazed too heavily in the winter, 
It withstands heavy grazing when making a rapid growth in the warm part of the 
spring. When dead and dry on the ground the livestock will eat up the crop clean. 
When dry on the ground, it may be grazed heavily without much danger of a loss 
of stand the next year, this being due to the buried seeds. It is recognized as a 
“wonderful cleaner of the soil’, (just as we have noted here at College Station), 
in that it chokes out weeds and grasses. It is advised that the fields be harrowed 
in the late summer. Only one injurious insect has been noted, this being the so- 
called Lucerne flea (Smynthurus viridis), (an insect not known to be present in the 
United States). 


The following observations are secured from “Fodder Crops for Aus- 
tralia,’ by Leslie H. Brunning, Melbourne: 
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Subterranean clover is an extremely valuable grazing plant, greatly increasing the 
carrying capacity of cattle and sheep pasture. It is well liked by stock. A self- 
seeded field may appear bare in the summer, but growth starts with the first rain. 
It spreads rapidly. It is a weed suppresser. It is not an especially good drouth 
resister. It will grow on land that is sour, and especially ‘‘second class land and 
dry hill country.” Phosphate is recommended as fertilizer. As little as two 
pounds of seed may be used toe get a start on an acre of land, if it is to remain 
for several years in pasture. From five to seven pounds of seed is recommended, 
however. Sometimes success is attained from spring seeding. In cutting with a 
mower, it should not be harvested too close if the stand is thin. The seed should 
not be buried over about one-half an inch deep in planting. 


The following observations are secured from The Journal of the De- 
partment of Agriculture of Western Australia, December, 1924, “Subter- 
ranean Clover”, by A. B. Adams: ; 

There are three types or varieties of Subterranean clover. These are the 
early, the medium, and the late flowering. The medium flowering is the kind that 
has become so very valuable and generally grown. Its leaves are plentiful, stalks 
stronger and thicker. The flower has red markings in the calyx. The leaves have 
white V-shaped markings and often brown flecks. (This appears to be the kind 
grown by the Texas Agricultural Experiment Station and described herewith). The 


early flowering type is said to be sparsely leaved and possibly adapted to a drier 
location. The late sort is large and has no markings on the leaves. 


From various periodicals, the following additional material has been 


gathered regarding the growing and use of Subterranean clover in Aus- 
tralia: 


Subterranena clover grows there in mixtures. (Several of the grasses and 
clovers occurring in these mixtures will grow in southeastern Texas). In these 
Australian regions, such crops and trees as grapes, oranges, corn, cowpeas, cot- 
ton, and similar crop plants are commonly grown. It is greatly increasing the 
carrying capacity of the pastures. It is advised by some that it be planted very 
sparingly the first year, say at the rate of two pounds of seed to the acre, along 
with a cover crop, so that the crop may be harvested for hay and the clover left to 
seed the land. If cattle graze on a thin stand the first year it is planted, they may 
pull up the long runners and very largely prevent reseeding. After it is once es- 
tablished on the land, this need not be feared, if good management is given. 


PROBABLE ADAPTATION 


Subterranean clover deserves careful trial by farmers in southeastern 
Texas. The present information justifies the recommendation that it be 
tried in the entire south and east part of the State as far northward as a 
line drawn through Eagle Pass, San Antonio, Hearne, Palestine and Nac- 
ogdoches. 


SEED AND SEED PRODUCTION 


Seed supplies at this time are very limited, and seed may be worth as 
much as one to two dollars a pound, when purchased in small quantities. 
The Texas Agricultural Experiment Station has informed seedsmen of the 
success of this plant, and it is hoped that they will have arranged to im- 
port sufficient seed to get the plant established. 

Subterranean clover seed for home use may be saved with very little 
expense and labor, once the crop is established. The ripe plants may be 
carefully raked up by hand, cured in small piles or stacks and the seed 
threshed out with flails. Much seed can be swept up from the surface soil. 
It will be found that nearly one-half the seed crop is partly buried in the 
surface of the soil. The seed need not be threshed out of the heads or pods, 


lt ee i, Mtl 


SUBTERRANEAN CLOVER 1 


if for home use. Where a considerable area has been successfully estab- 
lished, seed may be secured by merely raking up the dry, cured plants 
into bunches with a horse rake and threshing them through an ordinary 
thresher. If a thresher is not available and the material is very dry, most 
of the seed may be saved by the use of a pea huller. Seed for market must, 
of course, be run through a clover huller, set and adjusted for this 
species of clover, the seeds of which are somewhat larger than are those 
of other clovers commonly grown in this region. Seed not threshed may 
show as little as twenty per cent germination, due to hard seed, and of the 
remaining eighty per cent about half may be expected to germinate that 
season. Machine-threshed seed may be expected to show eighty per cent 
or more germination. 

The following figures were obtained from some comparatively clean 
Subterranean clover seed taken from a sample collected June 1, 1924, at 
College Station. The seed-pods were comparatively clean, although they 
contained quite a bit of dirt: 


Material Per Cent by Weight 
Hirtwand wwashae. eee Aas ee ee Pen Boe Dal 
Outer or coarse covering of seed-head, bristles... 33 
Fibrous covering only, empty pods.............. @) 
Clean seed “ange Wes Seats Ieee es net eS rere 37 
OCU: ‘on ts es Gis abe apy tickate a Sai lepenapaenchaat kee eee re 100 


GROWING THE CROP IN TEXAS 


Trials with Subterranean clover, except on a very small scale, should 
not be attempted anywhere in Texas except in the southeast. This limit 
is estimated on the basis of experiments carried out thus far, and is be- 
cause of climatic conditions. 

Subterranean clover is adapted to a wide range of soils, but may be 
expected to succeed best on sandy loams or fine sandy loams. On heavier 
or rather poorly drained soils care must be used to provide reasonable sur- 
face drainage. It may be expected to be a good plant for trial on much of 
the cut-over sandy lands of southeastern Texas, except the dry sand or 
sand hills. Subterranean clover should probably be seeded as follows: 


(1) Where a cotton field is to be seeded in September, the seed should be broad- 
cast and l.ghtly hairowed so as to be covered one-fourth inch deep. Use 
six to ten pounds of seed to the acre on small areas, or one to two pounds 
of seed to the acre on large areas. 

(2) If the clover is to be sowed with oats on cultivated land, the seed should be 
broadcast aiter the seed oacs have been covered. Usually the land will be 
rough, and when the rains come the clover seed will be covered. If such a 
field is very smooth, a very light harrowing to cover the seed one-fourth inch 
deep may be given after the clover seed are scattered. Use six to ten pounds 
of sced to the acre on small areas. 

(8) If cut-over land or land having deadened trees on it is to be used, the seed 
should be sowed early at the rate of four pounds to the acre. If possible, 
harrow lightly or drag with a brush drag. If large areas are desired to be 
kept in pasture, it may be best to select favorable locations and protect them 
against stock so as to secure a start of clover. 

(4) Where grass land is used, scatter one or two pounds of seed to the acre. 
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Judging by other clover varieties, it may be suggested that the farmer 
will do well to make his initial trial of Subterranean clover on and about 
an abandoned feed pen or cow lot. 

The amount of seed to sow is largely dependent on the cost of the 
seed. If only a small area is to be seeded and protected thereafter as a 
source of home-grown seed, it will be well to sow the seed at the rate of 
six to ten pounds of clean seed to the acre. If a field, as of oats or cotton 
or stump land, is to be seeded for permanent pasture, as suggested, only 
one or two pounds of clean seed will be needed. 

Where home-grown seed is available, it would appear that it will re- 
quire from three to eight pounds of seed in the head to equal the germi- 
nation of one to two pounds of threshed seed. As figures given previously 
show that probably 37 per cent or less of clean seed are contained in the 
head, it will be seen that perhaps as much as twenty-five pounds of sweep- 
ings will be required to secure a stand on an acre. As ordinarily secured, 
twenty-five pounds of sweepings will be about what can be gathered in three 
feed sacks. 

The time of sowing is preferably during the month of September. 
Under any and all conditions in southeastern Texas, at least 200 pounds of 
acid phosphate to the acre should be applied to the land just before or im- 
mediately after sowing and probably one-half that much per annum there- 
after. When seeding Subterranean clover under any of the conditions just 
mentioned, it is suggested that other clovers, as well as grasses be seeded 
at the same time. 

Subterranean clover pasture should not be too heavily grazed in the 
fall and winter. In case of newly seeded areas, care will have to be ex- 
ercised to see that the land is not grazed too heavily. Its production pe- 
riod is in the spring, at which time, if conditions of weather are favorable, 
it may be expected to be a very heavy producer and will carry a large num- 
ber of grazing animals per acre. 
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SYNOPSIS 


A short account is given of the methods and equip- 
ment used in examining colonies of bees when inspected 
for the more serious brood diseases. The policy of burn- 
ing diseased colonies is generally followed, as it has proved 
to be the safest and cheapest method of combating Ameri- 
can foulbrood in the South. 

More than 38,000 colonies were inspected in 1923-1924 
and in 1924-1925 nearly 42,000 were examined. Only 
about one per cent were found to be infected with Amer- 
ican foulbrood. 

The report also contains concise information on pre- 
venting the spread of this disease. 
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BIENNIAL REPORT OF APIARY INSPECTION WORK, 
1923-1925 


by 
C. S. Rude, Chief Foulbrood Inspector 


The work of inspecting colonies of bees for foulbrood and other con- 
tagious diseases has been carried on under the provisions of the State Foul- 
brood Law since 1905, excepting three years. A report of the work done 
up to August 31, 1923, appears in Circular 36 of the Texas Agricultural Ex- 
periment Station. 

The present circular inaugurates the plan to issue a biennial report 
By means of such periodic reports the beekeepers and others who are in- 
terested will be better able to keep themselves posted with reference to the 
foulbrood situation in Texas and will from time to time receive information 
that may be of value in combating the dangerous diseases of bees. 


HOW AMERICAN FOULBROOD IS SPREAD 


Whenever the disease breaks out in new territory inspectors always 
seek to determine the source of the new outbreak. In several cases the 
origin of American foulbrood has been traced to second-hand honey cans. 
In at least two other cases the centers of the diseased areas have seemed 
to be establishments that were rebottling honey. In one such case honey 
cans were found on the dump pile with bees robbing them. This is of 
course only circumstantial evidence but all the American foulbrood found in 
that territory was within a radius of one mile of this dump pile. 

Another common source of disease is second-hand equipment. It is 
unsafe to use even a single frame of which the entire history is not known. 

Disease is also often spread as the result of carelessness on the part 
of the beekeeper and his ignorance as to the nature of the disease. The 
time to learn of American foulbrood is before it gets into the apiary. A 
few hours spent studying the disease and its nature may save many hours 
of disagreeable and expensive work. 


“Don'ts” 


Don’t scatter bits of comb and honey about the yard even though you 
think your bees are free from disease. To do so may spread American 
foulbrood. 

Don’t feed honey to your bees unless you positively know it came from 
clean bees. When in doubt, feed sugar, as it is a better feed and does not 
start robbing as quickly. 

Don’t buy second-hand honey cans. 

Don’t buy second-hand equipment. 
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Don’t exchange combs without first examining them for American foul- 
brood. 
Don’t take chances. If your bees get American foulbrood, burn them 
up. It is cheaper in the long run. 
Don’t practice false economy. A doubtful small saving may result in 
ultimate ruin. 
HELPS FOR IDENTIFYING DISEASES 


The available space will not allow of a detailed discussion of all of the brood dis- 
eases. However, it has been considered advisable to include here the more important 
and noticeable characteristics of the three most prevalent brood disorders, These have 
been arranged in tabular form and it is hoped will prove of assistance in diagnosing 
brood diseases. 


American Foulbrood | European Foulbrood | Sac Brood 
CL _ —- 
GalISel ai shy cies Greist ‘Bacillus larvae Bacillus pluton Filterable virus 
CappIn PSisiarereeustelsnn Often sunken, dis-|Usually not sealed (Sunken and perfor- 
| eolored and per- ated 
forated | 
Ave oflarvae.’.. J... Usually die after cap-|Usually die before Die after capping 
ping capping 
alot A re.s lets ek els | Dark brown Lemon yellow to gray Dark brown 
Consistency ik bo 4 es Glue-like, ropy Soft, moist, often ‘Watery and granular 
| slimy 
Outicleveaiteuse shakes Disintegrates. Brood|Tough. Brood does not Intact, tough, brood 
sticks to cell stick to cell does not stick to 
cell 
' Position in'cell. .... . |Lengthwise on lower|Usually curled at bot- Lengthwise on lower 
side wall. Soon be-| tom of cell side wall. Gondola- 
comes shapeless | shaped 
Wcales ae ucts 5 Dark brown. Adhere|Yellow to brown. Free Dark brown. Free 
tightly to cell at bottom of cell 
Brood affected...... Usually worker; may|Worker, drone and | Worker 
affect queen andj) queen 
drone brood 


METHOD OF MAKING INSPECTIONS 


In spring, the field work usually begins the first of February and in- 
cludes the inspection of colonies belonging to queen breeders. The summer 
months are occupied by the inspection of colonies of honey producers and in 
the fall a re-inspection of quarantined apiaries lasts as long as weather 
conditions permit. 


In making an inspection, all brood combs of each colony in the apiary 
are examined. The comb is raised out of the hive and the side next to the 
observer is examined carefully for disease. It is then turned so as to ex- 
amine the other side in like manner. If as much as one cell of American 
foulbrood is found, the colony is immediately closed up and marked. The 
inspector then disinfects any implements that may. have been contaminated, 
as well as his hands and such parts of his clothing as may have come in 
contact with diseased material. A solution of bichloride of mercury is used 
as a disinfecting bath. 
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A plan of area clean-up is now in use. As soon as a case of foulbrood 
is located, a careful inspection of the surrounding territory is made. All 
colonies that can be found are examined, the work being conducted in ever 
increasing distances with the diseased yard as a center. The policy of 
burning diseased colonies is generally followed, as it has proved to be the 
safest and cheapest method of combating American foulbrood. All of the 
408 colonies found infected with this disease in 1924-1925 were destroyed 
by fire. ; 

To burn a colony or colonies, a pit is dug about 12 to 18 inches deep 
and of sufficient size to hold the material to be burned and to allow about 12 
inches on all sides. The entrances to the hives are securely closed and the 
hives are placed in the pit; kindling and wood is piled around them and a 
little oil is poured over the pile. A fire is then started and as the hives burn 
down, the pile is stirred from time to time to insure complete burning. 
When the burning has been completed, the pit should be filled in with dirt 
to insure no diseased material being left exposed to robber bees. Destruc- 
tion of the colonies should take place at night except when conditions are 
such that practically no danger of spreading the disease is incurred if 
burned during the day. This decision is left to the inspector. 


EQUIPMENT OF INSPECTORS 


A Ford touring car has been found indispensable. The inspectors are 
thereby better enabled to accomplish the plan of area clean-up when dis- 


Figure 1. State car used in foulbrood inspection, showing equipment carried. 
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ease is found. They are not dependent on the beekeeper or service car for 
local transportation nor are they held up by train schedules. 

The car is used only for necessary travel and is equipped with a depend- 
able speedometer, which has made it possible to arrive at a definite knowl- 
edge of the distance traveled during the year or in: any section of the 
State. The driver is required to send in a weekly itemized report of the 
operation of the car showing all expenditures as well as the mileage trav- 
eled in the vicinity of and between points where inspections are made. In- 
cluding a depreciation of fifty per cent in the car, the cost of running the 
automobile has been 3.5 cents per mile. Two and sometimes three men 
travel together. 

Other necessary equipment consists of a spade, mattock, hand ax, smo- 
kers, veils, hive-tools, canteens, pail, and disinfectant. The spade and mat- 
tock are used to dig pits in which to destroy diseased colonies. The hand 
ax is used in cutting kindling and wood for burning disease. The pail is 
for use in disinfecting after foulbrood has been found. The smokers, veils, 
and hive-tools are used in the regular work of examining the colonies. It is 
the plan to have the inspector as little dependent on the beekeeper as pos- 
sible. 


REPORT OF INSPECTION WORK 


Prior to the year ending August 31, 1911, the work in foulbrood con- 
trol, while more or less preliminary, was valuable in that it located the 
major diseased areas and formed a basis for further work. 


Inspections of Queen Rearing Yards 


In connection with the regular inspection it is also necessary to inspect 
the apiaries of parties who wish to ship or sell queen bees. In 1923-1924, 
forty such apiaries were inspected containing a total of 13,284 colonies. 
In 1924-1925, forty queen breeding apiaries were inspected with a total of 
14,871 colonies. 

In shipping queens, a copy of a queen breeder’s certificate is required 
on each package. It has been customary in the past to issue the certificate 
and to permit the queen breeder to have copies printed wherever he chose. 
The lack of uniformity in these copies, however, was so striking as to cause 
considerable confusion at express and post offices. In some few cases ship- 
ments were refused on account of the certificates not being in an acceptable 
form. In order to avoid such conditions it was decided that the Division of 
Entomology should have the copies printed and distribute them to the queen- 
breeders, at a price that would just cover the expense. During the season 
of 1924-1925, the Division of Entomology furnished 11,500 copies at a cost 
of 40 cents per hundred. This plan, now working very smoothly, is giving the 
hoped-for relief and will be continued in the future. 

The inspection of queen breeding apiaries reduces the possibility of the 


spread of disease by preventing the shipping of bees and queens from in- 
fected apiaries. 
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General Inspection 
The following table shows a summary of the work that has been done 
since the year ending August 31, 1910. In all tables the year is considered 


as beginning September 1 and ending August 31, in conformity with the 
fiscal calendar. 


TABLE 1 
Summary by years of inspection work September 1, 1910 to August 81, 1925 


Number of Colonies 
American Foulbrood 
| e 
Lm) 
Date ce) Ce) 1 rc) 

= ie] > 5 Ho 

ond ce} | o fo} 3 e285 

& 3 $ = eu 

oS 5 | > n g 4 g 54 

td ° | u oO 8 5 5 ° 

ca) & | a | A PEs Zot 
if hs Eke a eer aes 19863 270 178 75 17 9 
Bett OL > 5 ows 3.558% 31819 283 230 53 0 11 
O91 S21 9135s a's Gs. ce 19775 323 211 85 27 17 
ESIS AOU AES. Baie 5 oh 0 0 0 0 0 0 
PREM eT OT Ge. y. sia clare 12017 341 154 66 121 18 
oe TS og Vee ere 45621 574 238 165 OF 25 
Pe LOA Oe Giron slercte tere 22665 224 126 54 44 22 
ohh gies bY bE Sore 38648 398 147 LTT 74 21 
LAS BOG. «coke ots 85615 401 191 110 100 44 
i Ee Be 4 Uren aera 25676 687 156 515 16 85 
eA Se DRA ie roe 39741 499 60 439 0 55 
BOAT R=ED 22 5.5 oie v6 p00 5 45530 618 717 541 0 65 
AD 22 Ht OLD Haleiwa <yé el s 42960 334 13 821 0 60 
AES 6 kt 38037 All 14 397 0 63 
RG AAO By ee eh cts oi s),4/9)' 40557 408 0 408 0 67 


**No appropriation made. 


A sample of infected brood sent from Dallas, Texas, to Washington, 
D. C. in 1924, was diagnosed as European foulbrood. This is the first and 
only record of that disease found in the State. The territory from which 
this sample was sent was thoroughly inspected shortly afterwards by com- 
petent inspectors and no other cases were found. 

The distribution of American foulbrood in Texas is shown by the map in 
Figure 2. The areas in black indicate those counties where American foul- 
brood was found in 1925. The shaded areas show the counties in which 
American foulbrood has been found but which were free of disease in 1925. 
The double-shaded areas show the counties in which American foulbrood 
was found in 1924, but which were not inspected during the year 1924-1925. 
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Texas Agricultural Experiment Station 
Agricultural and Mechanical Coliege of Tex 


COLLEGE STATION, TEXAS 


Figure 2. Distribution of American foulbrood in Texas. Counties in black are 
those in which disease was found in 1924-1925. Shaded areas show where disease 
has been eliminated. Double-shaded areas show disease territory not inspected 
by August 31, 1925. 
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TABLE 2 
Summary of inspection work by counties for the year 1923-1924 


| Number of Colonies 


American Foulbrood 

ne] iF | 3 
Eo} | uy 
County ei =, 2 3 | Ke 
5 = 2 z a || oe 
¢ g 3 @ oS) ne 
irra fs & a 5. + en 
(SALES POs ee ge AP ee 3068 60 0 60 29 0 
AS Bes ae SE eee ee 130 0 0 0 0 0 
MRRIN, We, Ge, dc loe = Gorn wi wide Wine ate 82 0 0 0 2 2 
J Dey SR a es a a a 815 0 0 0 0 0 
POM hs: nlivc, n, cress Gime Amie lel S eyes 219 0 0 0 0 0 
PRRSUNL omtatois Aeron sy teste «cus ee elo. 6 1459 69 0 69 3 0 
Brazoria 132 0 0 0 0 0 
Brazos 80 0 0 0 3 3 
Brooks 205 0 0 0 0 0 
1248 0 0 0 0 0 
910 0 0 0 20 0 
759 24 0 24 67 0 
56 0 0 0 0 0 
291 6 0 6 4 0 
155 10 0 10 22 0 
29 3 0 3 0 0 
837 6 0 6 44 3 
102 0 0 0 0 0 
1050 il 0 1} 0 0 
165 0 0 0 0 0 

1820 6 0 6 til 83** 
182 0 0 0 0 0 
355 14 0 14 41 0 
345 11 5 6 0 0 
2810 13 0 13 0 0 
502 0 0 0 0 0 
91 0 0 0 0 0 
635 1 0 il 0 0 
2286 47 0 AT 59 i 
547 12 0 12 112 0 
820 9 0 9 14 0 
44 0 0 0 0 0 
200 0 0 0 0 0 
300 0 0 0 0 0 
104 0 0 0 0 0 
163 6 0 6 0 0 
608 0 0 0 0 0 
440 0 0 0 0 0 
257 0 0 0 0 0 
TTR UGH Ss al o\s..o.0°% plays. cabelas 344 0 0 0 q 0 
Me EAD MMe PS oh Stain lois eG bieae, 2 286 0 0 0 0 0 
LS SYP gs oe See ie > 653 0 0 0 0 0 
AVE ENE OR Se a os ci otpicedinlemd eee.e tS 1s 818 1 0 1 64 29 
Lid chat: CRG ERO ABB i Pere Tay 812 2 0 2 4 2 
PL SEED Oe alles Sedo ods dens bone, 0. wa 47 0 0 0 0 0 
AN ga eg la dere ipia B¢ Bilanaye 700 0 0 0 3 1 
RUE MEE Meso sl chy lols tis ee «ee ss 1821 81 0 31 152 44 
TEM GCOR MT RAN hee ove neste fia aS 2 1090 0 0 0 0 0 
[42% O24 AGE la eh ee ar 131 0 0 0 0 0 
RODELESON © sais se dai nes wereis's 64 0 0 0 0 0 
Bat Patricio... 15.5 .2.24.5- 505 0 0 0 0 0 
Tarrant 161 8 0 8 15 0 
Travis 320 15 0 15 6 0 
Uvalde 1148 0 0 0 0 0 
RU eerTCLATICL peas op, Syious as poe eave 11 0 0 0 10 0 
WACHOVIA Nido dy sievo 2 acia es oe 0 290 0 0 0 8 0 
BEDI, oie. '6.5 0% Piahah ea ieitantoteletaxe 20 0 0 0 0 0 
ON ORIN, Wank cv re Putace oa o)blex's 82 230 9 9 0 0 0 
PVA YEON a a eiste shee Rey eke te 954 0 0 0 0 0 
SWVC Sys cus wis See the eie tate coe 464 0 0 0 0 
Williamson oe Reon a renee: 4 1863 0 0 0 0 
Wilson: Ass, « eet redensie edie, os 575 34 0 34 1 
LUV te tat ue ge ee Aish OMe) eo) oe tay 9) asl 429 3 0 3 0 
SPOtG Ta 3/2 5,ao 10) 0 arekehs ode.’ 38037 411 14 397 169 


**Due to reporting transfers that were ordered in 1922-1923, 
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TABLE 3 


Summary of inspection work by counties for the year 1924-1925 


Number of Colonies 


American Foulbrood | 
- Q | 7 
7 4 € H 
County 2 S 3 b S | s 
q 8 3 Be ae a eel 
8 2 o 2 rs | a 
4 ° H v Fa | g 
jhe aa a A 5) a 
| 
VAM GOTE ON a ciwtataiels o's) casa, -o)are o aire 237 0 0 0 0 0 
PALAS COSA Mate syskekars © ste sop ssiteye eet s 2025 C) 0 9 5 0 
IBANCGTA peeade Ca ls as em ceieeee oe 64 0 0 0 0 0 
POC sp ermine ouch) sche eresangeprece tae 252 0 0 0 0 0 
IB ell Siaecttgtertitatts yet vis pauses saeisqensheie'ss 2029 13 0 13 2 0 
IB @MaUee ctetemre ys clie etal > epeserehovatenes 1955 11 0 eA 10 0 
SVAZOVIA Mea tercleh sie e wiare fers ere Grohe 118 0 0 0 0 0 
IBXAZOR canis waaretene erekss taurine 31 0 0 0 0 0 
Brewster) Siw « TO Coun ei) 297 5 0 5 0 0 
BrOOlS saree) fer fF sfahous le tee) svlane) elie 69 0 0 0 0 0 
Ga wetl gore siete s.ccete. ¢ ats: cuss 5 cite 1235 0 0 0 0 0 
WAMETOME Prisdiseel ete cial cusiisvehse shies 714 0 0 0 0 0 
Golliniee pemtereiewsrc sch ctsveiei el ie ate 50 0 0 0 0 18** 
WOlOr Ado memottme ian yhele estes ete 42 0 0 0 0 0 
Coan AR rece rneas ce pies Oeus ie «Sn 321 15 0 15 0 0 
COMANCHE, Wyte sass Gielele eleva 108 0 0 0 5 0 
Oph elk MIN aterad cies ? aleteere = atime 221 iL 0 1 ie 0 
DSUlA ee ctr ictairs ey shes ois Gueneleles 984 59 0 59 50 6 
IBY Man GANS Gan CHORD ICRA Ra OPP en 94 0 0 0 0 0 
(Dewitt tndsist iereusisce te cievece ne iéce 46 0 0 0 0 0 
Doce yA alah. dG tCmO IRE Orr E OO 1571 92 0 92 0 0 
(Duy ae precdeusheme, sale, @) cele eisise te 183 0 0 0 0 0 
Hilie aee ee Soha) oak ine 2974 15 0 15 15 22 
PL PBS OV actin s sal veue sae alie © vcehaiie 1585 38 0 38 0 0 
alls Mee en ee Mos ok chute ohh a 50 0 0 0 0 0 
ETAT Oem e Gtercic. erst Mipussete 53 2 0 2 0 0 
Iba Viette wareiri. srs static ly 3s 67 0 0 0 0 0 
ROSE mS CLC amitaust faire, airatia Cotattates niet ae 299 0 0 0 0 0 
UO RL ON EPe oun ole cisua eat atens 28386 26 0 26 0 0 
Gomz al ecummenatemsetss piocensrerelcet: asl’ 778 14 0 14 6 1 
(Comm A iyo naldianend Code hogar 339 0 0 0 0 0 
MFQUGB IU BG eee aren: 6 tcers erayeista sta 469 1 0 1 0 0 
El arigt 2p eee ee cttt sf lle) 0 oh Ghy, casi ame: 197 0 0 0 0 0 
JERE EON Got a inion Oe coe > Gas 1623 4 0 4 12 0 
EUS ever terantawe eis .o\eysl's md cut ks 35 0 0 0 0 10** 
IFLOU LON sence ato leters act els 281 0 0 0 0 0 
RU Gear ceeeme i xe oe. p-siv nies eae suan's 622 3 0 3 0 0 
Ali boatel s Keyes it Rea ReRC ORO ORC FOR Te) 879 0 0 0 0 0 
MANYAs RAV VIGSI LR mintegty a fails Yeteivala ro.p Six aun 334 0 0 0 0 0 
FOAMING” reeamemaens fos anleren ugha) uo 674, 328 0 0 0 41 3 
Ki AUT MIAT ier ewilsie ee esi eve 94 6) os 70 4 0 4 85 0 
ST LG wate eretataarshsisaileue auarorsis,oh> 261 0 0 0 0 0 
Kilepencr kate tietiks axoush «sseccte ae tene 168 7 0 7 0 0 
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Live, Qanl. sence yn eke esa 829 0 0 0 0 0 
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Mc@illochi reer av crane denies brat 815 0 0 0 2 0 
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SUMMARY 


Inspections were made in sixty-three counties in 1923-1924. American 
foulbrood was found in twenty-five counties. Of these, five had over twenty- 
five cases per county, while twelve had less than ten cases per county. 
Guadalupe and McCulloch counties had only one case each. 

Inspections were made in sixty-seven counties in 1924-1925. Ameri- 
can foulbrood was found in twenty-four counties. Of these, six had over 
twenty-five cases per county while twelve had less than ten cases per county. 
Coryell, Guadalupe, and Zavalla counties had only one case each. 

Approximately one per cent of the colonies examined during the bien- 
nium ending August 31, 1925, were infected with American foulbroood. 

Every case of American foulbrood found in 1924-1925 was destroyed by 
burning. This is the first time in the history of the inspection work that 
every case of disease found has been burned. 

Inspections were made in forty queen breeding apiaries each of the 
years herein reported. 

In 1924-1925, forty queen breeder’s certificates were issued and 11,500 
copies of certificates were distributed. 
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Cottonseed Meal as a Human Food (Technical)—1910. 

Steer Feeding—1913. 
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Peanut Meal and Ground Whole Pressed Peanuts for Hogs—1916. 

The Productive Values of Some Texas Feeding Stuffs—1916. 
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Progress Report, Substation No. 7, Spur, Texas—1909-14. 

Progress Report, Substation No. 8, Lubbock, Texas—1910-14. 
Progress Report Substation No. 9, Pecos, Texas—1910-14. 

The Composition of Peanuts and Peanut By-Products—1917. 

The Influence of Peanuts and Rice Bran on the Quality of Pork—1918. 
Cooperative Sdft Pork Investigations—1918. 

Studies of the Harlequin Bug—1918. 
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Grain Sorghum Improvement—1918. 
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Sweet Potato Fertilizer Experiments at Substation No. 2—1921. 
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Correlation Lateean External Body Characters and Annual Egg Production in 
White Leghorn Fowls. 

Grain Sorghum vs. Corn for Fattening Baby Beeves—1922. 

Swine Feeding Experiments—19238. 

Texas Root Rot of Cotton and Methods of its Control—1923. 

The Sweet Potato Weevil—1928. 

I. Fattening Steers on Cottonseed Hulls With and Without Corn.—lII. The In- 
fluence of Age on Fattening Steers—1928. 

The Interpretation of Correlation Data—1928. 

The Influence of Individuality, Age and Season upon the Weights of Fleeces Pre- 
duced by range Sheep—1923. 

Commercial Fertilizers in 1922-23. 

Effect of Cropping upon the Active Potash of the Soil. 

Breeding Experiments with Blackberries and Raspberries. 

Rice Bran and Rice Polish for Growing and Fattening Pigs—19238. 

Commercial Feeding Stuffs, Sept, 1, 1922 to Aug. 81, 1928. 

Digestion Experiments with Oat By-Products and other Feeds, Report No. 7—1924. 
The Soils of Brazos, Camp, Ellis and Washington Counties—1924. 

Comparative Influences of Various Protein Feeds on Laying Hens—1914. 

The Relation between Rents and Agricultural Land Values in Theory and .in Prac-- 
tice—1924,. , 

Field and Laboratory Notes on a fatal Disease of Cattle Occurring on the Costal 
Plains of Texas (Loin Disease) —1914. 

The Influence of Individuality, Age and Season upon the Weights of Fleeces Pro- 
duced by Angora Goats under Range Conditions—1924. 

Cotton Variety Experiments at the Main Station—1912 to 1922. 

Commercial Fertilizers in 1923 and 1924. 

The Price of Feed Utilities. 

Effect of Cropping Upon the Active Potash of the Soil. 

Breeding Experiments with Blackberries and Raspberries. 

An Agricultural Economic Survey of Rockwall County Texas. 

Energy Production Coefficients of American Feeding Stuffs. 

Farm Mortgage Financing in Texas. 

Biometrical Studies of Lint and Seed Characters in Cotton. 

Heritable Chlorophyll Deficiencies in Seedling Cotton. 

Commercial Fertilizers in 1924-25. 


CIRCULARS 


Strawberries Under Irrigation in South Texas—1914. 

Insect Enemies of Sudan Grass—1915. 

Housing Farm Implements—1015, 

The Malvaceous Plants of Texas—-1920. 

Cost of Production; Its Relation to Price—1920. 

The Practicability of the Milking Machine—1923. 

Standard Fertilizers and their Use (Reprint)—1923. 

Cotton Boll Weevil Control in Texas—1924. 

Texas Agricultural Experiment Station System—1924. 

The Lower Rio Grande Valley of Texas. 

Suggestions on Queen Rearing. r 
Foulbrood Control and Diseases of Bees—Foulbrood Law and Revised Regulations. 


ANNUAL REPORTS 


26th for 1912; 26th for 1913; 27th for 1914; 28th for 1915; 29th for 1916; 32nd for 1919; 


85th for 1922, and 36th for 1923, 
Address all communications to 


B. YOUNGBLOOD, Director, 
College Station, Texas. 


Agricultural Experiment Station, 
Agricultural and Mechanical College of Texas, 


251-703-15m, 
Circular No, 4. August 10, 1903. 


ENTOMOLOGICAL DEPARTMENT, 


TEXAS AGRICULTURAL EXPERIMENT STATIONS. 
W. D. GIBBS, DEAN AND DIRECTOR. 


Press Notes. Vol. V, No. 1, 


FREE. 


HOW TO COMBAT THE MEXICAN COTTON BOLL 
WEEVIL IN SUMMER AND FALL. 


By E. Dwight Sanderson, State Entomologist. 


The life history and habits of the boll weevil have been discussed in Circular 
No. 1 of this office, which may be had on application. 

The known methods of satisfactorily controlling damage by the boll weevil 
may be clasSed under two general heads; viz.: (1) Growing an early maturing 
crop, and (2) Destroying the weevils. 


GROWING EARLY MATURING COTTON. 


The first step is to plant early maturing varieties or northern grown seed 
as early as possible, in wide rows, running them east and west. ‘This has been 
discussed in Circular 1. Next hoe the cotton to a stand as soon as possible, leav- 
ing good distances in the rows; never less than 18 inches, and in bottom lands, 
two and a half to three feet, or in checks. 

The growth of early maturing cotton and hastening the ripening of the crop 
is advocated for two reasons. (1) It has been found that where injury by the 
weevil is serious the main part of the crop is that of which the bolls are well set 
before the middle of July, or in other words before the second brood of weevils 
appears in force, as this second brood is sufficiently numerous to destroy most 
of the squares and young bolls. (2) To check the increase of the weevil and to 
destroy as many as possible before they go into hibernating quarters for the 
winter (as described below) it is desirable to destroy the stalks in the fall before 
the first frost, whether there be prospects of a top crop or not. The crop should 
be grown to ripen early so that the planter will not need to depend on the late 
pickings to make a profitable crop, but can secure a fair crop by early October. 


SELECTION OF COTTON SEED. 


In securing an early maturing cotton much might be done by a ‘simple intelli- 
gent selection of the seed during the previous season. ‘Texas growers may well 
give considerable attention to the building up of improved varieties, maturing 
earlier, with larger bolls, and better staple. The originator of such a variety 
may well be called a true patriot. Few planters give any consideration to the 
selection of the seed. Far too many take their seed from a public gin late in the 
season, thus securing the very poorest seed as far as the production of an early 
crop is concerned. 

Plants are subject to the same general laws regarding the transmission of 
characteristics from parent to progeny as are animals. The cattle breeder 
improves his stock by intelligent selection and crossing. Plants may be improved 
by the same methods and none are more susceptible to improvement than is 
cotton. Though many improved varieties have been secured by cross fertilization 
or hybridization, the great majority have been secured by simple selection of 
individuals and the continued selection of the seed of their progeny toward a 
desired standard. Most of the improved varieties of cotton have thus been 
secured. It is probably because many planters have an exaggerated idea of the 
method of selection and suppose that all improvement is due to crossing, etc., 
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that more do not attempt to improve their seed. For a most excellent descrip- 
tion of the methods of seleeting cotton seed consult an article in the Yearbook of 
the United States Department of Agriculture for 1902, The Improvement of 
Cotton by Seed Selection, by Dr. Herbert J. Webber, pages 365 to 386. Every 
intelligent cotton planter should carefully read this article. We quote from it 
the following as being most applicable to the great majority of Texas planters: 

“4 Short Method of Seed Selection.—Select careful pickers that remain on the 
plantation from year to year and train them to recognize the best plants, that is, 
those most productive, earliest in ripening, and having the largest, best formed, 
and most numerous bolls. Each year before the second picking have these select 
pickers go over the field and pick the cotton from the best plants only. These 
pickers should be paid by the day and not for the amount picked. Preserve such 
seed cotton separately, gin it separately, and use the seed to plant the general 
crop the next year. If sufficient seed is not secured at the second picking, the 
same pickers can be sent over the field again before the next picking. In general, 
it is desirable not to use the seed of the first or last picking. * * *” 

In selecting for earliness, it would doubtless be well to go over the field before 
the first picking and mark the plants with the most bolls, and then pick the 
selected seed from these plants before the second general picking. In selecting 
for earliness, other desired qualities should not be overlooked. Were such a 
simple method of selection generally adopted, we believe that a few years would 
see an immense improvement not only in the earliness of the crop and consequent 
lessened injury by the boll weevil, but also in its general quality and amount. 


CULTIVATION. 


The thorough, frequent cultivation of cotton until late in the season has been 
found to greatly increase the yield. Cultivate frequently, keeping the field 
entirely free from weeds and keeping a thin mulch of well pulverized soil on the 
surface. Deep cultivation is unnecessary and merely allows the greater evapora- 
tion of soil moisture. In cultivating many planters advocate attaching a flexible 
stick to the plow or cultivator which will brush the cotton and thus knock off any 
of the punctured squares, which will dry up on the hot soil and thus largely pre- 
vent the development of the weevil. Continue cultivation until the cotton is 
ready to pick. Planters who have pursued this course are practically unanimous 
in stating that a much larger crop can thus be secured in spite of the weevil 
than where the crop is only cultivated until early in July. 


II. DESTROYING THE WEEVILS. 
IN EARLY SUMMER. 


During May and early June the weevils may be picked from rows of cotton 
planted extra early as trap rows, and many thus destroyed with profit. The 
fallen squares which have been punctured by the weevils should also be picked up 
and destroyed wherever possible and the second brood of the weevil thus be pre- 
vented to a large extent. Usually the squares should be picked up from the 
middle of May until the latter part of June; this year the period of dropping 
from effect of the first brood extended until the middle of July. Whether it will 
be profitable to pick up the squares or not will depend entirely upon the size 
of the plantation, the labor securable, and capital available. It has been most 
generally practiced by small farmers, where the women and children have picked 
up the squares, and has been found to materially lessen injury by the weevil. 


IN FALL. 


More weevils can be economically destroyed in the fall than at any “other season 
of the year. This may be accomplished by (1) grazing the cotton with cattle 
Ou (2) cutting or pulling and burning the stalks. Either method involves the 
destruction of the cotton before frost. Wherever these methods have been used 
they have been found entirely profitable and practicable. The main objection 
offered is that the cotton can not be picked by that time and that the “top 
crop” must be lost. When the weevil becomes abundant in a locality neither 
of these objections have any weight, for the simple reason that after about 
October Ist the weevils are so abundant that they destroy all the squares and 
bolls before they can mature, and it is simply a question of making a crop that 
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TEXAS AGRICULTURAL EXPERIMENT STATIONS. 


m IMPORTANT—READ CAREFULLY.“ 


REPORTS UPON COTTON CROPS OF 1903. 


We earnestly desire to secure reports from as many planters as 
possible concerning their cotton crops in 1903, and their past experi- 
ence with the Boll Weevil. By securing reports from a large number 
of planters as to varieties used, time of planting, method of cultiva- 
tion, methods used against weevil and yield at each picking, we will 
be in a position to state what has been actually accomplished by prac- 
tical farmers in fighting the Boll Weevil. The value of such evidence 
must be appreciated by all interested in cotton production. Let us 
haye your co-operation in this matter; if each to whom this circular 
is sent will reply we will be able to publish the general results of work 
all over the weevil infested district which will be of the greatest value. 

We want only facts. If you cannot answer a question certainly, 
leave it blank. We do not want opinions, but what you have actually 
experienced in combating the Boll Weevil. 

We send out these blanks at this date so that they can be filled out 
during the season. Read over the questions carefully and write down 
the answers during the season as soon as possible. Do not return the 
blank to us until the crop has been picked. All blanks should be re- 
turned by January 1, 1904. 

Use a separate blank for each one of fields of different variety, 
planted on different dates, cultivated differently, on decidedly differ- 
ent kinds of land, belonging to different renters, etc. Additional 
blanks will be furnished with return postage, upon request. 

Do not fail to return blank because you cannot answer all questions, 
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RETURN TO 
E. DWIGHT SANDERSON, Srare Enromo.oeist, | 


COLLEGE STATION, TEXAS. 


INA CIS eta Std ca Venue ee Se te Sopot =o eae need ecient) ae ee 
Bost Oiicey. ey \g..n eo -gst seo tk ee: County. 2.54: Ate o oes 
1. “Character of Land. Upland or bottom #.,.....0....0-02.s-oteecenseeaee 
Wightior Peavy denen >>. coher varp ery aig pa oe ence eigen 
2. Number of acres in the field?.......... Are woods near it?............ 
3. Gropion field the previous-year (1902) ¢.5....<.0.ar-esnpss sessqneqateeee 
4, If field was in cotton in 1902 was it grazed off or stalks cut and 
urned and If SG, Wher ty. 1, cess ead ymees dont ace. sesene ods soem 
Db, Variety of cotton planted 10 19031... <.cocn...5.5 cece oe 
G eater Of, DIAMINE ta.c2. casi aenas ton apieecuslets widus keane iacaceh aeeaneee ne ee 
7. Width between rows?.............. Distance in Trows?....c0.i0..,.000 
8. Are rows east and west or north and south?.................. ....008 
9, In what year did weevils first appear on your farm?................ 
10. In what year did weevils first appear in this field?................... 
11. Number ar times cotton was chopped or hoed?....................006. 
12. o.Dateo. last. chopping Gr Doel & sass .n anh aksannwcch caceeena oe eee 
13. Number of times cotton was cultivated 2........ccccccccccseeseeseseesees 
14 | Date‘ofdest oultivatiin tycanwet boro arenas a eee eee 
15, Was cultivation deep or shallow t\..-,.ssssc-s ss cmorcnssesueeees ces eee 
Wore squares plowed under (igs. c...00-se-, ost eee 
16. What kind of sweep or cultivator was used ?................c.sceeeeees 
17. Were any punctured squares or weevils picked up by the hand? 
18. If so, how often, and at what cost per acre? 
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21. 


35. 


eat 


Pe eee eee meee er ree ees Samer Hereeeers se eeeese BOSE E Ee SES Deneeeeseset sees errees 
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Effect of spraying? (If you did not spray this year, but have 
previously, give answers to questions 22 to 27 for former 
years as far as possible.) 02) ....c. tte Walaa beth ens Pee tanecaeaee 


POP eee ee remo ees Se ees sess eeees ses sesses SCPE OL Fess eereHaerseseeeresess teenesees 


Blooming. Date of first blooms of cotton?: ..............0000sccterees 


Number of. pollaiset on Aug. 15° 19080 «arcs nine. oes ee 
Number of bolls set September 1, 1903? .................:00sseeeseruees 
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36. Yield of seed cotton per acre second picking’. ............::.ceeeee 
Dated: cose cvca leas sacs sce tien oee eateries ak Sane saan rea mnie recat 
37. Yield of seed cotton per acre third picking?......................0008 
Wake tursers chasse cinaghenheats l2ikshc00 Chee ee genes Oo sen teeee teeicem ema 
38. Total amount of injury to crop by Boll Weevil?..................... 
39. Total amount of injury to crop by Boll Worm, if any?............. 
40. What other insects did any considerable injury to the crop?...... 
How much? Sitnisiete 70000105, cee ce ea nt 
WHITON Picicasc sae vcases see's cheers ateleseaen tee Use ss tegaaend Miata a eam 
41. Was above cotton grazed in fall of 1903?...................5. If so, at 
what date was grazing commenced ?....................eeseeeseeeees 
Aiwhat datestopped tuts .s<h nu seatlgen sd eee te 
How many cattle pen gerd tics. -<ic0-sedmenessotesgeeekeee eee 


42. Were stalks of above cotton cut or pulled and burned in the fall 


HELDUS Fe Ueaks Cee end Bee Naa If so give date of cutting or 
uline and date Of burnin ote gs asec eee ee eee 
43. Were weevils found in or under piles of stalks?...................... 
44, Give manner of burning and cost per acre?..................c:.ceeee es 
45, “ Date'6r first frost; TalliiO0s 1a i asmrate cba galls Cee ae eee ae 


(Norr.—Parties who are willing to co-operate with us in securing 
data on methods of fighting the Boll Weevil, are requested to observe 
during 1904 whether there are as many weevils and as mach injury 
in fields grazed or burned in the fall of 1903 as in those not so treat- 
ed, and blanks upon which to report such observations will be fur- 
nished those who report having grazed or burnt stalks this fall.) 

Please send us the names and addresses of any parties who have 
not received this circular, who have had practical experience in fight- 
ing the Boll Weevil, who have made careful observations upon the 
results of their work, or who would be willing to fill out and return 
the above blank as far as possible. 
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can be picked by the middle of September or making none at all. But where 
injury by the weevil has not become so severe the above objections are largely 
fallacious. Both the statistics for many years and the experience of the oldest 
cotton growers go to show that it is but once in a number of years, probably not 
more than once in six or seven years, that a top crop is of any considerable 
value. What poor policy then to sacrifice the opportunity of destroying a large 
number of weevils and preventing their increase for the sake of a possible part of 
a crop once in six or seven years. ‘The boll weevil must be recognized as a per- 
manent factor in cotton growing and if it is to be fought successfully the possi- 
bility of seeuring a top crop or of growing late cotton must be given up and the 
practice of destroying the stalks by grazing or burning adopted by all, year after 
year, whether there be the possibility of a ‘‘top crop” or not. 

The destruction of the stalks is advocated for two reasons. (1) Large numbers 
of the weevils are destroyed. (2) The increase in numbers of the weevil during 
late fall is prevented and thus the number going into hibernation for the winter 
and which will subsequently appear the next spring is materially decreased. 
Each weevil lays from 50 to 150 eggs. Were but 25 of these to develop into 
weevils, there would be twenty-five times as many weevils on November lst as on 
October Ist, and often another brood may develop after the latter date. 


GRAZING. 


By turning stock in to graze on the cotton a great majority of the weevils, 
in all stages, may be destroyed. This should be done soon enough before frost 
so that the foliage and tips of the stalks will be largely consumed before the 
first frosts. Otherwise the weevils will then leave the cotton for hibernating 
quarters. Fields to be successfully grazed should not be allowed to grow up in 
crab grass, and if containing much grass it should be burned off before turning 
the cattle in to graze. On some land it will not be found profitable to graze 
with cattle owing to the fact that the tramping will make it impossible to prop- 
erly cultivate the following season. Also where Johnson grass is starting, cattle 
might do more harm than good in spreading the seed. On many plantations there 
are too few stock to properly graze the cotton closely. 'This difficulty may often 
be overcome by cutting or pulling and piling most of the cotton, leaving but a few 
rows standing. The weevils will leave the piles as soon as the foliage wilts and 
will congregate on the cotton standing, where they will soon be consumed by the 
cattle. On lands not injured by the tramping the grazing of the cotton with 
cattle will be found not only one of the best and most economical methods of 
fighting the weevil, but it is of considerable service in furnishing forage for the 
cattle. Judiciously pastured a cotton field will furnish sufficient food for a con- 
siderable number of stock for from five to seven weeks or more, according to the 
number of stock used, size of cotton, season, ete. Abundant experience has shown 
the profit of such grazing both in the effect on the weevil and as food for cattle. 
It is but another argument for planters on the lighter soils to keep more stock, 
as it is on the lighter soils, which most need the manure, that this method can 
best be used. 

BURNING THE STALKS. 


Two methods—both being adapted to meet local conditions—of burning the 
stalks have been used. In the first, the stalks are cut or pulled and stacked in 
piles or windrows early in October. It is much preferable to pull the stalks 
where possible, as many weevils have been found to hibernate in the crevices of 
the soil at the bases of the stalks, and by pulling the stalks such weevils are 
fhrown out and their winter quarters destroyed. All stalks must be piled before 
frost. The weevils will take refuge in these piles for winter quarters and as 
soon as they are sufficiently dried, or even before by covering them with erude 
oil, they should be burned, thus destroying the weevils. The second method con- 
sists in piling or windrowing all but a few rows here and there which are left 
standing. If no frosts ocenr many of the weevils will leave the piled stalks and 
assemble on the standing cotton. When the piles are sufficiently dry to burn, or 
by the addition of crude oil, they are fired and the rows left standing are quickly 
cut and thrown on the burning piles, the weevils in all stages on the trap rows 
thus being also destroyed. The cost of this burning is slight, and the stalks 
should be cut or pulled in any event, so that it really adds but little cost. 
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Objection has been raised that the burning of the stalks depletes the land of 
fertility. ‘The ash of the stalks, containing the mineral constituents, is, how- 
ever, returned to the soil, and the quantity of organic matter lost is not sufficient 
in comparison with the benefit resulting to be considered. A proper rotation of 
crops, and turning under a crop of cow peas now and then will furnish much 
more organic matter with far greater benefit to the land. hes 

That the burning of the stalks and the consequent destruction of the weevils in 
the fall is of great practica] value in reducing injury the next season has been 
abundantly proven both by the experience of practical planters and careful 
experiments. Mr. W. D. Hunter, in charge of boll weevil investigations of United 
States Department of Agriculture, in his report on Methods of Controlling the 
Boll Weevil*, gives the results of his experiments in burning the stalks as 
follows: 

“At Victoria early fall destruction of the plants the preceding year was found 
to bring about a very noticeable decrease in the number of weevils. For instance, 
as late as October 10, in a field upon which plants of the previous year had been 
destroyed by September 20, about 33 per cent. of the squares were uninjured, 
while on fields in similar situations, planted about the same time, but upon which 
the plants had not been destroyed in the fall, it was impossible to find a case 
were more than 8 per cent. of the squares were uninjured at that time. It was 
also shown at Victoria that the weevils caused less damage in cotton planted 
only moderately early (week ending March 10) on land upon which the plants of 
the preceding season had been destroyed by burning early in the fall than in 
fields planted late (week ending April 30) on land that had never been in cotton 
and which, moreover, were measureably isolated from other cotton fields.” 

In other words, as late as October 10 of the following year in a field in which 
the stalks had been burned the previous fall there were 25 per cent., or one- 
fourth the total number of squares, more uninjured squares per stalk than in a 
field where nothing had been done. THarlier in the season the difference was 
undoubtedly even more marked and might easily be sufficient to permit a fair crop 
to be made on one and an unprofitable crop on the other. 

There is but little if any use in burning the stalks after several heavy frosts 
or in midwinter, as the weevils will have left them by that time. Neither the 
weevil nor its eggs, larve, or pupx, remain within the stalk or limbs over winter. 
Several insects which lay eggs in the stalks or hibernate in some stage in them 
have been frequently mistaken for the weevil and stalks burnt in mid winter on 
account of them, without, of course, any effect upon the weevil. Often weevils, 
larve, and pups, are found in the unmatured bolls left upon the plants, especially 
in South Texas, but few of these survive the winter. 


PLOWING. 


After burning the stalks, or grazing, plow the land deeply and thoroughly in 
late fall. This will turn under any squares in which weevils may be developing 
and any weevils that may be under trash or clods, or in the crevices at the bases 
of the stalks. It will also destroy many of the pupe of the boll worm, and is 
one of the most important measures in successfully combating the latter pest. 
The ground will also be in much better condition for early planting the next 
spring. 


TO SUMMARIZE BRIEFLY THE PROCEDURE ADVISED. 


CULTIVATE AS LATE AS PossIBLe oR Untin PIcKINa. 

SeLecr Crep ror Next YEAR’S PLANTING BErorE SECOND PICKING. 

GRAZE OR Cur AND Burn Corron STALKS EARLY IN OCTOBER. 

Prow LAnp DixepLy AND THOROUGHLY IN LATE FALL oR EARLY WINTER. 
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*Methods of Controlling the Boll Weevil, by W. D. Hunter, Farmers’ Bulletin 
No. 163, U. S. Department of Agriculture, to be had by addressing any member 
of Congress or Secretary of Agriculture, Washington, D, ©, 
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